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THE SUBMANILLARY FOSSA APPROACH TO DEEP 
PUS IN THE NECK 


Harris P. MosHer, M. D. 
BOSTON, MASS 


This 1s not an address; it is a short paper on the applied 
anatomy of the side (chiefly the upper half) of the neck. I am 
aware that it skirts the elementary at times, but it is the ele- 
mentary, or the fundamental, which stands by in emergency. 
Those who side-step the surgery of the neck will be bored by it. 
The paper is based on my operating room experience, and on 
dead-house study. It gives a conception of the neck which has 


often steadied my hand and reassured me in this serious work. 


THE PURPOSE 


Pus in the neck calls for the surgeon’s best judgment, his 
best skill, and often for all of his courage. Pus in the neck gen- 
erally kills by oedema of the larynx, or by the burrowing pus 
bursting its bounds and flooding the larynx and trachea. Such 
cases are soon over. There is, however, a more lingering type 
of infection in the neck. In these cases there may have been 
frank pus, generally about the tonsil. This is soon evacuated by 
surgery or by nature, but the patient sinks into a long drawn out 
epticemia and dies. In such cases there is a thrombosis of the 
internal jugular vein comparable in every way to thrombosis of 
the lateral sinus. The latter condition is well known to the 
profession and all surgeons are on the watch for it. Thrombosis 
of the internal jugular vein following infection in and about the 
tonsil is not so well recognized. Years avo | thought, in the pride 
of my youth, that | had cleared the air by a paper on this subject. 
\merican literature is seldom read beyond this country except by 
one or two of the Allies. A paper on this subject by a member of 


the staff of an European clinic—and a splendid one by the way 


was given before this society within a year or two, pitched in the 
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ringing tones of a discoverer. Spleen aside, what | want to say 
is this: thrombosis of the internal jugular vein from tonsil in 
fection still takes its weekly toll under the guise of septicemia 
of unknown origin. Washington, as you will remember, died 


from oedema of the larynx following a throat infection. 


Superficial 
temporal artery 


Internal maxil 
lary artery 


Posterior auricu- 
lar artery 


External carotid 











Submental 
™ artery 
. External maxillary 
artery 


Occipital artery 


Sterno-mastoid artery <f 


Hypoglossal nerve ~ 


Ascending pharyngeal artery = pic ORctill Toons 
Internal carotid artery 
Descendens hy poglossi 

Superior thyreoid artery 


Sterno-mastoid artery 
—- Seerno-hyoid 


—_____ Common carotid artery 


Omo-hyoid 


Diagram of the External Carotid Artery and its Branches. 
rhe right half of the mandible is ulted up 


(Cunningham 


FIG. 1 


The surgeries are full of landmarks for operations on the 
neck. For practical purposes there are too many. The bony 
landmarks which have served me best are the following: in the 
middle line, the cricoid cartilage; on the side of the neck the 
tip of the great horn of the hyoid bone; high in the neck and 


deep, the styloid process. 
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Phe muscular landmarks are: below the hyoid bone the 

nel eden of the sterno cleido mastoid muscle: above the hvoid 

the posterior belly of the digastric muscle. \ll of us 

have known almost from the cradle, that the great vessels of 
he neck are found under the inner edge of the sterno mastoid 
muscle It took me a long time, however, to sense the fact that 
he posterior belly of the digastric muscle is an equally sure guide 







POSTERIOR 

BELLY OF 

DIGASTRIC 
MUSCLE 


WHARTON’'S DUCT AND 
OEEP PART OF GLAND 






HYPOGLOSSA, 
NERVE 


GREAT CORNY LINGUAL TRIANGLE 
OF HYOID WITH COURSE OF 
LING. ARTERY 
COVERED BY HYO 
GLOSSUS 


Submaxillary triangle and the deep relations of the 


submaxillary gland Dotted white line indicates the posi- 
tion of the gland, dotted red line the course of the lingual 
artery beneath the hyoglossus Testut 

PIG 


to the great vessels high in the neck. They lie just behind it. It 
would be an insult to you for me to feel that 1 must describe the 
carotid sheath, its relations and contents; yet applicants before 
the American Board oiten fail on this fundamental question, re- 
gardless of the fact that I ask it year after year. 

The most superficial of the major soft structures of the 


neck is the hypoglossal nerve. The operator should be on the 


watch for it almost as soon as he has finished his skin incision. 
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THE CERVICAL FASCIAE 


The cervical fasciae are both very real and very unreal. 
They are always very unreal on an examination paper. Admit- 
ting, of course, that they can be divided as they are in the anato- 
mies there is a much simpler and more practical way of con- 


ExT. CAROT GLosso- 
ARTERY PHARYNG 
POST. AURIC. NERVE 
ARTERY 








FACIAL 
ARTERY 






CCCIPITAL ARTERY 


SPINAL ACCES-- 
SORY NERVE 
HYPOGLOSSAL NERVE 
INTERNAL CAROT 
ARTERY 
DESCENDENS NONIN. 


LINGUAL VEIN 


LINGUAL ARTERY 
SUP. LARYNGEAL 
NERVE, INTER- 


COMMON FACIAL NAL BRANCH 


VEIN 


SUP. LARYNGEAL 
NERVE EXTER- 
NAL BRANCH 


Structures of tne upper part of neck in the superior 
earotid and submaxillary triangles. The sternomastoid 
muscle is retracted somewhat backward, the digastric 1S 
divided and the omohyoid removed. (Zuckerkandl. 


FIG 


sidering them. It is anatomical heresy, | am aware, to simplify 
the cervical fasciae as I have done. Students, however, hail it, 
The purpose of the fasciae, as | see it, is to keep everything in 
the neck snugly in its alloted place. Without them swan-like 
necks would be impossible. To me the fasciae are but prolonga- 
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tions or offshoots of the carotid sheath. My advice is to remem- 
ber as many of their names as you conveniently can but to con- 
sider them in this practical way. This conception of the carotid 
sheath and the cervical fasciae 

Capsule of thyreoid gland 


First layer of deep fascia makes the sheath the COTe ot the 


Thyreoid 


gland 


soft structures of the neck. Such 


gla in surgery it is. | like to call it the 
_ Lincoln Highway. By following it 
vou reach the base of the = skull 
above, the chest below. Pus does 
the same thing. It may accumulate 

Pres 


about the sheath almost out of reach 
at the base of the skull. In the side 


of the neck 11 ma\ collect along the 


1 


sheath or in the sheath. All of this 


spells to me the important applied 


point that once the operator reaches 


the carotid sheath he can follow 1t 





to the base of the skull or in the re 


) ( 
tion at verse direction to the thorax. Pus 

" anywhere deep in the side of the 

( neck cannot be missed by such an 
Plei. 4 exploration. In other words. in 


unting tor pus deep in the neck find the Lincoln Highway—that 


is, the carotid sheath—and follow it. It is the natural highway 


tor pus and tor the surgeon in pursuit of pus. 


Capsule of thyreoid gland First layer of deep fascia 
(black line) Sheath of thyreoid gland 
(pretracheal fascia) 





Diagram of the deep Cervical Fascia in a transverse section 
of the lower part of the neck 
(Cunningham 


FIG. 5 
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From the standpoint of the fasciae and the muscles the hyoid 
bone divides the front of the neck into two parts. The muscles 
of the tongue run down to it. The muscles which cover the tra- 
chea and the thyroid gland run upward from the sternum and 


are attached to it. The first laver of the deep fasciae—the split- 





FIG. 6—To show the compartments made by the cervical 
fascia Pus in Compartment o. 3 has acc t ] 
base of the skull, the pharyngo-manxillary fossa and_ the 
tonsil, the side of the tongue, the larynx, trachea and 


€ sophagus. 


ting layer—so-called because it splits to enclose the trapezius 
muscles behind, the sterno cleido mastoid muscles on the side and 
the pre-tracheal or sub-hyoid muscles in front—is attached to the 
hyoid bone and takes a rest there, so to speak, before going on 
upward to complete its work. After getting a firm attachment 
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Gland Facial Vein 


i / 





( Mosher) 


FIG. 8—Superficial dissection of submaxillary gland 
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iryneeal nerve 
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FIG. 9—Deep dissection of submaxillary gland to show relationship about the tip of 
the great horn of the hyoid bone 





PRESIDENT’S ADDRESS 27 


to the hyoid bone this fascia splits to enclose the submaxillary 
eland, the inner laver getting an attachment to the myloid ridge 
i) the lowe jaw ana the outel laver lo the outet edge ot the 
horizontal ramus uniting at the same time with the fasciae of the 
parotid gland he parotid gland has a fascial bed the same as 


e submanillary gland and it is made in the same wavy by the 


splitting ot this tirst laver of the deep tasciae Superticially this 
‘ s attached to the COMM. hi deep laver which goes un- 
nil CLS n attachment to the stvloid process and to a 

mder surface of the mastoid process. The deep 

er ol ft parotid fascia thickens into a heament which runs 


stvloid process to the inner surface of the lower jaw 

is tar down as the angle. This ligament separates the submanil 
The deep fascia of the parotid is 
iplete to the base of the skull. It fails to cover the upper 

nner surface of the parotid so that the parotid fossa communi 
ugh this opening with the pharvngo manillary tossa. 
he lower end of the parotid often extends downward below the 
angle of the jaw and encroaches on the submanillary fossa. The 
er end of the parotid gland with the tacial nerve in it 1s eas- 


hie uppel part Is firmly bound down. 


turned upward | 
The striking thing about the submaxillary fossa is its com 
pleteness. The gland hes in it lke an egg in a nest. The facial 


artery enters the gland from behind but soon becomes superficial. 


When the gland is turned up the artery is carried with it. 


Put PHARYNGO MAXILLARY Fossa 

Phe pharvngo maxillary fossa or space, 1s more of a poten- 
tial than an actual space until it is tilled with pus. In the baby at 
th it is easily demonstratable because it is filled with fat and 
stands out clearly. In the adult it mav be considered as a cone, 
the base of which is attached to the base of the skull around the 
jugular foramen. The apex of the cone is at the hvoid bone. Re 
inforcing the fossa on the outside is the parotid fossa; below 1s 
the submanillary fossa. The carotid sheath emerges from the 
apex of the cone and for practical purposes continues the fossa 
or cone through the neck into the thorax. 

The inner boundary of the fossa is the superior constrictor 
with the tonsil attached to it. The outer boundary below is the 


internal pterygoid muscle lining the inner surface of the ascend- 


ing ramus of the jaw and mating the masseter on the outside. 
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The outer boundary above is the parotid gland, the gland at this 
» i s 

point not being covered with fasciae. Posteriorly the prevertebral 

muscles and the prevertebral fascia bound the fossa. The fossa is 


divided into unequal parts by the stvloid process and the muscles 





Parotid 
Phary ) 
max ary t0ss t 
Masse 
1 
I ernal 
pterygoid 
FIG. 10—Cross-section of the neck through the second cervical vertebra »wing tl 


pharyngo-maxillary fossa 


rising from it. These are in front of the great vessels and pro 
tect them. On the posterior wall near the middle line on the 
front face of the second cervical vertebrae there are two lym- 
phatic glands which drain the nose and the upper pharynx and 


are in chain with the deep cervical glands. 
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The fossa from its anatomical position can be infected from 


the following structures: First and foremost the tonsils. Then 


from the glands in the fossa. These are the glands which sup- 


] 


purate in retropharyngeal abscess of infants. Infection can ex- 





haryt xillary fossa seen from behind. 


71. PVs er 


tend into the fossa from the parotid gland or from the tip of the 


mastoid—the so-called internal form ot Betzold’s abscess. Fin- 


ally infection can come from the cervical vertebra. Such cases 
are usually tubercular. 
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The chief structure from the standpoint of infection in the 
fossa is the internal jugular vein. As I said earlier, unrecognized 
infection or thrombosis of the vein with general septicemia still 
takes its weekly toll of victims under the guise of blood-poisoning 


of unknown origin. 
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FIG. 12 


For surgical purposes the side of the neck from the base 
of the skull to the hyoid bone is made up of the fossae just men 
tioned. One, the pharyngo maxillary, is a potential fossa until 
filled with pus; and the other two, the parotid, and especially the 
submaxillary, are actual fossae at all times. 
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THE VEINS 


In order to work in a clean field in the neck the surgeon 
must see the veins first, not cut them first. They vary a little in 
position, but not enough to make this a good alibi. Everybody 
knows something about the internal jugular vein, and for some 
unknown reason also about the external jugular. Almost every- 
one, however, I find is hazy about the facial vein, the lingual 
and the superior thyroid veins. One seems to expect arteries, 
but not veins. The moral of this little preachment is to learn 


where to expect the veins and, as I just said, to see them first. 


bicularis palpebrarum muscle 







Socia parotidis 


Buccinator muscl 


Masseter muscle 


Facial vein 
Facial artery 
Digastric muscle 


Submaxillary gland 

Common facial! vein 
Superficial layer of the deep cervical fascia 
Deep layer of the deep ervical fascia 


Sternobyoid muscle 


The facial vein and the lingual vein are especially important. 
Both are in relation with the tip of the great horn of the hyoid, 
the facial being below and the lingual above. In uncovering the 
internal jugular vein the superior thyroid veins give trouble if 
they are cut before seen, especially if cut short near the jugular. 
When this happens it is almost equal to cutting the internal 
jugular itself. The wound is flooded and everything becomes a 


mess. If the stump of the thyroid vein is cut too short you may 


have to tie the jugular before you can control the bleeding. 
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There is one vein which has confused me a number of 
times and | have seen it upset other operators. It is a branch 
of the anterior jugular which when present runs under the inner 
edge of the sterno cleido mastoid muscle. It leads to confusion 
when you are going to tie the internal jugular. You come upon 
it almost at once and think that you have the internal jugular. 


A glow of surgical satisfaction spreads over you and you look 


Parotid duct, or duct of Stensen aa 


I » mara palate 
Pa 
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up to your assistants or to the visitors for the praise of the 
surprise in their eyes. Further dissection, however, shows that 
the vein, though reasonably large, is not large enough and is too 
superficial and not in relation with the carotid or the vagus nerve. 
Deeper dissection discloses the internal jugular with its classical 


relationships. 





| 
| 
| 
: 





w 
we 


PRESIDENT’S ADDRESS 


TYING THE EXTERNAL CAROTID 


It has been proved that tying the common carotid does not 
have the great mortality due to interference with the intra cran- 
ial circulation which the older books state. Our recent hospital 
experience shows that it is reasonably safe. 

Every now and then it is necessary to tie the external caro- 
tid artery. Any thing is, of course, justifiable in an emergency. 
It is, however, a bit mortifying always to have to find the com- 
mon carotid and then work up to the bifurcation to find the ex- 
ternal carotid. Not to be able to locate and tie the external caro- 
tid at least three times out of five without resorting to this 
round-about method is poor form. While speaking of the ex- 
ternal carotid | wish to mention its first branch, the superior thy- 
roid artery. This vessel is one which the surgeon should know 
how to tie or to avoid as the case may be. 

This brings me to the tip of the great horn of the hyoid 
bone as the chief surgical landmark on the side of the neck. The 
books do not give it this importance. What I am giving you to- 
day is my own observation and experience, all respectfully and 
humbly submitted. I am always grateful for a landmark which 
can be both seen and felt. Such is the tip of the great horn of 
the hyoid. Out of sixteen major structures of the neck only 
three—all nerves—namely the glosso pharyngeal, the recurrent 
laryngeal and the phrenic, are not in relationship with it. For 
instance, the linqual vein is above, the facial below, the ex 
ternal carotid and the carotid sheath external, and if you fol 
low the exposure which I like, the hypoglossal nerve is seen to 
lie in the field not above the tip of the horn but above the horn 
itself, and the superior thyroid artery and the superior laryngeal 
nerve are below. For good measure the little descendens noni 


is in the field on the carotid sheath. What more could you ask? 
INCISIONS IN THE NECK 


[ have no patience with small incisions, especially in the 
neck. Cosmetic surgery and life-and-death surgery do not mix. 
The undertaker is the only follower of the medical profession 
who is justified in thinking of cosmetics first. In the neck the 
surgeon works at the apex of a cone. The deeper he gets the 
smaller his field. I am not advocating slashing for the brute 


pleasure of it. The scalp rather than the neck, is a safer place 
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for such exhibitions. I do like in the neck, however, a T- 
shaped incision when justifiable. For instance, in exposing the 
submaxillary gland | prefer a generous T-shaped incision which, 
when the flaps are held apart, gives a flat, open field. I like 
the same form of incision in exposing the larynx for thyrotomy 
or its complete removal. | use it also in a non-emergency tracheo 


tomy under novocain. In this the tlaps need not be large but 





submaxillary gland 


FIG. 15—To show T-shaped incision for exposing the 


HP/T0sPEr 


their retraction gives a broad open field with the veins however 
placed standing out clearly. 

Having unburdened myself a bit on incisions, I return to ty- 
ing the external carotid. The incision is the typical one which 
begins just below the angle of the jaw and follows the edge of 
the sterno cleido mastoid obliquely down for about two inches. 
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If the neck is thick and deep I should turn down a rectangular 
flap. The object of the operator is to find the tip of the great 
horn of the hyoid. In getting over to this he avoids or ties 
the facial and lingual veins, as the case may be. To the outside 
of the tip of the great horn of the hyoid is the external carotid 
artery. 

With what has just been said the first aim of this paper, 
namely the importance of the tip of the great horn of the hyoid 
bone, as a surgical landmark in the side of the neck, has been 
accomplished to the best of my ability. 

The second and more important aim of the paper is to give 
you the increase of confidence in dealing with deep pus in the 
neck which | experienced when | realized the possibilities of the 
submaxillary fossa approach, in other words when I visualized 
the fact that the submaxillary fossa commands the side and the 
base of tongue, the floor of the mouth and the side of the neck 
from the base of the skull to the clavicle. 

Before, however, taking up the submaxillary fossa approach 
I wish to say a word about abscess of the base of the tongue. 
There are two clinical types of abscess of the base of the tongue: 
the type which becomes superficial under the tongue and breaks 
and is comparatively innocent, and the burrowing or fatal type. 
Ludwig's angina | feel is often but an extension forward of pus 
from the base of the tongue. In one case I traced the pus by the 
submaxillary approach to a pocket opposite the tonsil. 

To return, to the submaxillary approach, a generous T- 
shaped incision will expose the submaxillary gland thoroughly 
and allow it to be turned upward out of its bed. This gives 
a wide open field which is most reassuring. The facial vein 
runs across the middle of the field and must be tied and cut. 
The submaxillary gland is turned upward out of its bed and the 
facial artery is turned up with the gland. The hypoglossal nerve 
is superficial and just above the V made by the tendons of the 
two bellies of the digastric muscle. The carotid sheath lies op- 
posite the tip of the great horn of the hyoid bone. In searching 
for deep pus the submaxillary gland is kept up out of the way. The 
surgeon's finger then follows the carotid sheath upward or down- 
ward as his judgment dictates. As his finger travels upward it 
enters the pharyngo maxillary fossa and passes to the outside of 


the tonsil. Then the surgeon feels the end of the styloid process. 
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He carries his finger to the outside of this and reaches the base 
of the skull. 

If the surgeon is dealing with pus in the floor of the mouth 
or in the base of the tongue an incision in the center of the floor 
of the sub-maxillary fossa can be carried forward or backward 
according to indications. The whole side of the tongue and the 
floor of the mouth are within easy reach. I cannot urge you too 
strongly to try this approach on the cadaver at your earliest op- 
portunity. When I first realized its possibilities | had one of 
those surgical awakenings which come only too rarely but which 
stand out ever afterwards as milestones in your surgical career. 

I have worked and taught with young men all my life and 
have often been asked about the ways and means of a medical 
career. I will put on record what | have to say on this topic as 
my closing paragraph. Last year Dr. Skillern called his chair 
man’s address a sermon. In the hope that it may help some 
lonely soul before me I will speak in a similar vein and give 
what might be called my scientific creed. It is short and runs 
as follows: 

If medicine is not your greatest fun, you are at the wrong 
job. Watch the clock and you will often miss the train. Over- 
time is opportunity. The cases from which you learn the most 
come on Sundays and holidays. The greatest satisfaction of a 
medical career is the acquaintance of the men who are doing 


things and being counted by them “one of the gang.” Meet the 
busy men and take their overflow jobs—scientific jobs, | mean. 
Join a medical society of national scope and go to its meetings. 
Get a hospital connection. Never resign. Work to the age 
limit. It will come quickly enough. To spend a medical life 
doing nothing but private practice numbs the soul and kills the 
imagination. Set aside a stated time—I take an evening a week 
—for scientific medicine. Spend it in your library, the hospital 
library or in a laboratory. Come to an understanding with the 
family about it, peacefully if you can, by force if necessary. Read 
regularly something worth while besides medicine. Often, in 
such reading, words, phrases and even ideas which can be used 
in medicine will literally jump out at you. Make yourself better 
than the men of your community in at least one thing. What this 
medical thing is—notice | say medical—matters but little. 
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Mr. President and Gentlemen: My first and grateful duty is 
to thank the Council of this distinguished Academy of Ophthal- 
mology and Otolaryngology for asking me to be your guest of 
honour on this occasion. 

You, Sir, were kind enough to suggest that I might relate 
some of my experiences in the Surgery of the Frontal Sinuses and 
of the more serious complications which may attend operative in- 
tervention for the relief of inflammatory conditions. 

I accepted your choice because all pioneers are delighted to 
look back, and the inexorable finger of Time points to an article 
in The Lancet, September 26, 1896, entitled “An investigation 
of the Frontal Sinuses in 120 skulls with cases illustrating the 
methods of treatment of disease in this situation.” Again, in 
The British Medical Journal, 1899, there may be found what I 
believe to be the first description of osteomyelitis of the frontal 
bone following upon an operation for chronic suppuration in its 
sinuses. Unfortunately, the subject of that communication died 
but I am able to show you the calvarium removed at the post 
mortem examination. 

It would appear to be an almost unique specimen, but I trust 
that none of you will ever experience the misfortune of being able 
to secure a duplicate. 

These early communications were published rather more than 
33 years ago and by a lone young “tenderfoot” in otorhino-laryn- 
gology whose presence before you today he regards as a signal 
compliment to. one of the early British workers in the reyival of 
the surgery of the nasal accessory sinuses. 
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Before entering into any details of our subject it may be well 
to state some general principles or considerations which the sur- 
geon must keep in mind when he undertakes the responsibility ot 
treating acute or chronic inflammation of the frontal sinus by 
any form of surgical intervention. 

First—He must have an accurate knowledge of the anatomy 
of the sinus, of its commoner variations and of its relation to 
important surrounding structures. 

Second—He must never forget that inflammation is a protec- 
tive reaction on the part of the tissues in their effort to resist and 
overcome a noxious invader, and therefore every detail of our 
treatment should aim at a minimum of trauma commensurate 
with such assistance as we may be able to afford Nature in her 
struggle for restitution. 

Third—li this conception be granted, then it will be obvious 
that our primary object in surgical treatment will and must be the 
establishment of free, spontaneous, and permanent drainage of the 
products engendered by both invader and defender. I have said 
“free, spontaneous, permanent drainage’ — four words — and 
would urge the younger members of our specialty to write them 
on the tablets of their hearts, and bind them on their foreheads. 

In the treatment of inflammation of the frontal sinus our 
paramount difficulty is that we are dealing with an infected mu- 
cous membrane which lines an irregular and non-collapsible, bony- 
walled cavity from which drainage is impeded or, on occasion, 
completely obstructed. 

To make this free and spontaneous has been the object of 
every operation yet devised whether it be by the external, or by 
the intranasal route. Had any one of them been uniformly ap- 
plicable or successful, we should not be discussing the subject 
today. So we ask ourselves, “Wherein lies the difficulty with an 
external operation which is not so pre-eminent in any other in- 
flamed bony cavity of the body?” 

It seems to me that the answer is obvious, viz., the patient 
has a natural and instinctive dislike of a striking and disfiguring 
deformity. 

Hence it comes about that our ideal operation must not only 
provide for free drainage—the basis of cure—but this must be 
attained with the best cosmetic result. 

How can we secure these ends in acute and chronic inflam- 
mation of the frontal sinus? 
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ACUTE INFLAM MATION 


If we are fortunate enough to see the patient before the in- 
fection has destroyed the muco-periosteal barrier and entered the 
intimate bone structure of the sinus wall, it is often possible to 
encourage free drainage into the nose by the application of co- 
caine, adrenalin or ephedrine solutions to the lower end of the 
fronto-nasal duct where it opens into the anterior region of the 
middle meatus. Such a measure, possibly supplemented by scari- 
fication of the adjacent mucous membrane, will often suffice to 
give the desired exit for inflammatory secretions. 

Should this fail, removal of the anterior half of the middle 
turbinal followed by frequent irrigation of the sinus with a warm 
hypertonic saline solution will often effect the freer drainage 
which is aimed at. If it be found that the naso-frontal canal will 
barely admit an ordinary probe, it may be well to slightly enlarge 
the canal and ostium in an anterior direction with a suitable rasp 
or burr. The value of irrigation is that 1t removes the irritating 
products of bacterial activity and of those incident to the inflam- 
matory reaction of the mucosa. Such evacuation will often re- 
lieve the chief subjective symptom—headache—and what is also 
important, it will tend to reduce the oedematous obstruction 
around the fronto-nasal duct. When inflammation has passed 
into and through the bone to reach the periosteum it discloses it- 
self by oedema of the soft tissues over the anterior wall of the 
sinus or of the upper eyelid, and in these circumstances it is un- 
likely that anything but external operation will suffice. This 
should not be unduly delayed because we can never say when a 
subperiosteal abscess may not bring about a septic thrombosis of 
an ophthalmic vein (superior or inferior) leading toward the ca- 


vernous sinus, with possible infection of the meinges. 
EXTERNAL OPERATION 


The type of incision for exposing the junction of the anterior 
wall and the upper and inner circle of the orbit is known to you 
all. When a disc of bone has been removed by a small trephine 
or by hammer and gouge, the aperature may be carefully enlarged 
by Citelli’s or other suitable forceps, the limits of the sinus ascer- 
tained by a probe and its inflammatory secretions gently washed 
out by a cannula. If necessary, the ostium and fronto-nasal 
canal can be enlarged by a suitable probe or burr passed from 
above downwards. Three to four small drainage tubes should be 


ma 
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inserted so as to project through the middle of the external 
wound, and finally removed, when a mucoid discharge proves that 
the inflammatory process is practically at an end. For the first 
day or two hot fomentations should be frequently applied over the 
affected sinus because they relieve pain and assist in resolution of 
inflammation in the soft tissues. Under the influence of warm 
daily irrigations and later by injections of a 15 per cent argyrol 
solution the mucosa will gradually return to normal. The tubes 
can then be dispensed with and the external wound may be al- 
lowed to close. 

It has been my good fortune not to have had a case of post- 
operative meningitis or of osteomyelitis follow the external opera- 
tion for acute inflammation of the sinus, but I have published an 
instance of spontaneous osteomyelitis in an untreated case. (Brit. 
Med. Jour., July 7, 1917). 

Certain difficulties may confront the surgeon in his en- 
deavour to establish free internal (intranasal) and external drain- 
age. I will mention two only: 

1. A tortuous and narrow fronto-nasal canal. This one 
would attempt to overcome by a suitable burr passed from above 
downwards, or by removal of a portion of the ascending process 
of the maxillary bone and of the adjacent lacrymal bone. 

2. A very large, irregular, and possibly loculated sinus. In 
such cases I should adopt a procedure which will be described 
later for the radical operation in chronic suppuration. 


WARNINGS 


(a) I can conceive of no circumstances in which a sharp 
curette should be used in removing acute or chronic inflamed 
mucous membrane from an infected frontal sinus. It is so easy 
to uncap the adjacent diploe which are probably already inflamed, 
and by the admission of septic organisms risk a spreading and 
nearly always fatal osteomyelitis. If it be really necessary to re- 
move masses of oedematous mucosa, this should be done with a 
mop of sterilized gauze or with blunt forceps such as those in- 
troduced by Luc (Paris). 

(b) Whenever a general anaesthetic is administered for 
operation on the frontal sinus, the post-nasal space should be 
packed with a sterilized sponge in order to prevent blood and 
septic secretions passing into the lower air passages. Of course 
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intra-tracheal ether anaesthesia will obviate the need of such a 
precaution. 


CHRONIC FRONTAL SINUS SUPPURATION 


Before discussing the operative treatment of this condition, I 
would like to make a few statements which embody some per 
sonal experiences. 

1. Headache is the most important and significant of the 
subjective symptoms. Its response to treatment will favour a 
good prognosis whereas its persistence after intranasal operation 
may raise the question of external intervention. 

2. The removal of the ethmoidal infection which is prac- 
tically always present, at any rate in the anterior cells, is the key 
to success in any type of internal or external operation. It is 
almost of equal importance to drain infected antral and sphenoidal 
sinuses before, or at the same time as the frontal sinus opera- 
tion. 

3. <A practical point—it is often easier to pass a probe or 
cannula into a chronic suppurating frontal sinus than into one 
under normal conditions. 

4. No operation should be undertaken without having stu- 
died frontal and lateral radiograms of all the sinuses. Their 
evidence may be the sole deciding factor in determining the parti- 


cular type of operation to be employed. 


TREATMENT 


If an experience of more than a quarter of a century has 
taught me anything of this subject, it is that the number of cases 
of chronic suppuration of the frontal sinus which call for exter- 
nal radical operation are few. 

In making this statement, let me say that I am not forgetful 
that a focus of sepsis in that situation has close anatomical rela- 
tionships with the brain and its meninges and with the contents of 
the orbit. The purulent discharge may find its way into the 
larynx, trachea and lower air passages with the evil results we 
are familiar with—or it may be swallowed into the stomach with 
a sequence of gastro-intestinal disorders. 

Carried by the blood stream or lymphatics the micro-organ- 
isms or their toxins may produce lesions in the large or small 
joints, in the cerebro-spinal nervous system, or failing such lodg- 
ment, symptoms of a general toxaemia may be revealed. A dark 
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enough picture indeed, if, in its contemplation we forget the ex- 
istence in the body of Nature’s immunising agents and her won- 
derful powers of defence. 

In my earlier practice I saw many patients with chronic 
frontal sinus suppuration and often advised some external radical 
operation. Frequently such treatment was refused in favour ot 
simpler palliative measures. Today, many of those people are 
old men and women who have enjoyed healthy, happy and useful 
lives. They visit me occasionally for inspection, for the sulace of 
an optimistic report, or for some simple intranasal treatment. 

It has interested me to note that in some of them, the dis- 
charge has entirely ceased, in others it is so slight as to form a 
thin, non-foetid crust in the anterior ethmoidal region which the 
patient can easily expel by a simple alkaline nasal wash. Had I 
performed a radical external operation on these cases, they would 
all have had some degree of scarring, probably the discharge 
would not have been cured in many of them, and in a few some 
serious complication might have supervened. 

Such an experience seems to be in accord with that well 
known line of Tennyson: “Knowledge comes but Wisdom 
lingers,’ which is another way of stating that Youth fixes its gaze 
on possibilities, while maturer years constrain us to regard the 
broader field of probabilities. 

We may now pass to a brief outline of the chief operations 
which have been introduced for the relief or cure of chronic sup- 
puration. 

For the reasons already given, it seems to me that unless 
there are definite indications to the contrary, the intranasal opera- 
tion should be given precedence in our attempt to cure or to re- 
lieve the patients’ symptoms. 

In the average type of case these are headache, pain on pres- 
sure over the anterior or antero-inferior vault of the sinus, and 
not infrequently some degree of nasal obstruction caused by polypi 
or other high grade mucous membrane hypertrophies. The diag- 
nosis is established by intranasal examination and supplemented 
by radiography. 

The intranasal operation about to be outlined was introduced 
by Schaffer, developed by your countryman, Fletcher Ingals, and 
again by Halle (Berlin), and many others. 
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THe INTRANASAL OPERATION 

This involves removal of the anterior half of the middle tur- 
binal at its junction with the “lateral mass,” of any polypi or 
mucous membrane hypertrophies in the middle meatus and around 
the fronto-nasal canal, and possibly enlargement of the latter and 
of the ostium of the frontal sinus. 

This seems a fitting opportunity for saying how much rhi- 
nologists must be indebted to you, Mr. President, for pointing out 
the surgical importance of the “agger” cells and for demonstrat- 
ing how their removal may greatly facilitate the approach to the 
infundibulum and the establishment of freer drainage from the 
sinus. 

For the enlargement of the fronto-nasal canal I employ a 
rasp with serrations on its anterior surface only, so that the 
canal and ostium are enlarged solely in a forward direction. Our 
chiet difficulty lies in reducing the prominence of the frontal 
“boss” which forms the main hindrance to free drainage from the 
sinus. | have seen Halle (Berlin) use his electrically driven burr 
for this purpose, and was struck by the width of the communi- 
cation which is secured. Having no personal experience of the 
method, it would be unfair to offer any adverse criticism of it, 
but fatalities have been recorded after its use and in any case 
| have an instinctive preference for an instrument manipulated 
by the hand and guided by that indefinable but intimate sense of 
touch. The last step of the operation will be the removal of any 
tags of mucous membrane or semi-detached spicules of bone. As 
free drainage is the great desideratum, no tampons of gauze 
should be inserted in the proximity of the operated region. 

Three days later it is my practice to wash out the sinus with 
warm boracic lotion or a mixture of normal saline and peroxide 
of hydrogen. When the discharge lessens and becomes more 
mucoid, a 15 per cent solution of argyrol is injected after a pre- 
liminary irrigation with one of the above lotions. 

For a few days after the operation the discharge may be pro- 
fuse because the drainage has been improved, but if the head- 
ache has been relieved there should be no hurry to contemplate 
any external operation because it is reasonable to hope that the 
other symptoms will gradually abate, even though this may in- 
volve some weeks or months of waiting. 

To the rhinologist who is skilled in intranasal surgery the 
operation is a comparatively easy one, and while serious and even 
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fatal complications are by no means unknown, they are much 
less frequent than with the more radical external operations. 
This fact, together with the absence of any scar or deformity, 
the short demands which the intranasal procedure makes upon the 
time of the patient, the great relief and occasional cure of the 
symptoms which may be expected from it—all these embolden me 
to make the statement that in seeking to “make the punishment 
fit the crime,” with a few exceptions the intranasal route should 
always be chosen in the first instance. 

In this profession of my faith | am glad to find that Prof. 
Hajek (Vienna) in the last edition of his classic work says: “I 
am convinced that in the majority of uncomplicated cases of 
chronic frontal sinus empyema, resection of the middle turbinal 
and the removal of hypertrophies is usually sufficient.” 

We may now ask ourselves, “What may be the conditions or 
the complications which would constrain us to advise a primary 


or a secondary external operation” ? 


PRIMARY EXTERNAL OPERATION : 

1. A very narrow nasal cavity preventing free access to the 
ethmoidal region. 

2. A tortuous fronto-nasal canal which proves to be impass- 
able by a suitably curved probe, even after removal of the agger 
or other anterior ethmoidal cells in the neighborhood of the 
canal. 

3. An extensive, irregular and loculated sinus. Not infre- 
quently such secondary intrafrontal sinuses are associated with 
fronto-ethmoidal cells which spread outwards between the roof 
of the orbit and the floor of the frontal sinus. It will be obvious 
that the most perfectly executed endonasal operation could not 
provide effectual drainage for such conditions. 

4. Attacks of subacute periostitis of the anterior or of the 
antero-inferior wall of the frontal sinus associated with tender- 
ness on pressure over those regions and possibly with oedema of 
the upper eyelids. In this category one may place a chronic 
external fistula opening below the supraorbital ridge. Such con- 
ditions imply subperiosteal suppuration of the frontal or fronto- 
ethmoidal sinuses, and we can only deal with them effectually 
by an external operation which will enable us to remove carious 
bone and establish free intranasal drainage. On the other hand, 
I can recall a few cases of recurrent periostitis, one of chronic 
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external fistula in an old man, and two cases of recurrent iritis 
which were cured by endonasal operation, but I regard them as 
instances of good fortune and would only employ such a method 
in exceptional circumstances. 

Time will not permit me to discuss the big and vexed ques- 
tion of the relationship between retrobulbar neuritis and frontal 
sinus or fronto-ethmoidal suppuration. I will only say that the 
nerve lesion is more likely to be associated with ethmoiditis than 
with the frontal sinus inflammation, and possibly the best results 
qua the optic nerve have resulted from operations on an appar- 
ently normal ethmoid or sphenoid sinus. Nevertheless, it would 
seem wise that, in the presence of a serious sand progressive in- 
traocular or retrobulbar lesion, an obvious focus of sepsis in any 
paranasal sinus should not be left untreated. 

5. Symptoms of subdural abscess will demand a radical ex- 
ternal operation and a suspicion of this complication may be 


strengthened by radiography of the frontal sinus regions. 


SECONDARY EXTERNAL OPERATION: 


1. When intranasal measures have failed to relieve the 
chief symptoms, e. g., headache and profuse discharge, especially 
if this be foetid. 

2. The desire of the patient to be freed from the discharge 
which has not been cured or minimized by endonasal operation. 

(ther less common conditions may be symptoms suggestive of 
subdural abscess, or those which have been termed by William 
Hunter the “septic psychoses.”’ You will probably add to this list 
the distal manifestations of sepsis as they affect the joints, the 
peripheral nervous system, the lower air passages, and the gas- 
trointestinal tract, or the effect of blood-borne toxins on the 


general health. 


EXTERNAL RADICAL OPERATIONS 

What type of operation should be selected? 

Let me sav at once that there is no single operation which 
will meet the requirements of every case. It might be so if we 
could obliterate the sinus entirely as advised by Riedel, but cos- 
metic considerations will often preclude such a procedure. On 
the other hand, if radiography proves it to be of average size and 


shallow from before backwards, its obliteration will produce a 


cure with almost unnoticeable scar of depression. The opera- 
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tion entails removal of the anterior wall and the inflamed muc- 
osa, establishing a free passage into the nose and encouraging the 
cavity to fill with healthy granulation tissue before the external 
incision is allowed to close. 

Many of my most satisfactory results have been secured, in 
selected cases, by this method of obliterating a sinus. About six 
weeks of daily after treatment will be required for a sinus of 
average dimensions before complete healing has taken place by 
granulation tissue. This seems to me to be the point most open 
to adverse criticism. It resembles Coakley’s operation, and dif- 
fers from Kunt’s procedure in that while I have only made one 
incision below the eyebrow and curving downwards towards the 
internal canthus, he cut a triangular flap in order to expose the 
anterior wall and inserted a drainage tube at the point where the 
vertical and horizontal incisions joined one another, and with 
the exception of this opening he sutured his incisions at the close 
of the operation. 

I have had no experience with the Ogston-Luc operation, 
viz., opening the sinus at the junction of its lower anterior wall 
with the upper and medial wall of the orbit, curetting the mucous 
membrane and the anterior ethmoidal cells, placing a drain from 
the sinus into the nose, and suturing the incision at the close of 
the operation. The restricted opening does not give a sufficiently 
wide field for inspection of the sinus cavity, the establshment of 
free intranasal drainage must often be an almost blind manipula 
tion and immediate closure of the external wound probably ac- 
counts for many of the fatal complications recorded in the litera- 
ture of the subject. 

Jansen preserved the anterior wall of the sinus but removed 
its floor before curetting away the mucous membrane. It is an 
excellent method for a comparatively small sinus and affords 
access to the ethmoidal cells, but in a large sinus with many re- 
cesses it is often difficult to reach these. Jansen acknowledges this 
himself and admits that it may be necessary to encroach on the 
anterior wall. 

Riedel recommended the complete removal of the anterior 
wall and the floor of the sinus which is undoubtedly the best 
method for complete obliteration of the cavity and for exentera- 
tion of the ethmoid—but, as I have said already, the resulting de- 


formity would frequently tender such an operation impracticable. 
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Killian endeavoured to overcome these difficulties by his well 
known “bridge” operation. Many of us practised it, but in a 
sinus of considerable antero posterior depth its obliteration by 
granulation tissue failed to take place, a dead space resulted and 
suppuration frequently recurred. Furthermore, not rarely the 
bridge necrosed and gave way with a resulting deformity which it 
was one of the chief objects of the operation to prevent. In 
favourable cases, however, the operation gave excellent results as 
regards the symptoms as well as a minimum of deformity. 

Like most other operations fatalities occurred from menin- 
gitis or osteomyelitis. Hajek collected twenty-three recorded 
cases. Who knows how many more have remained unpublished ? 

In a large sinus with many recesses and extensive ethmoidal 
disease, the operation which is most frequently practised in Lon- 
don is that devised by Walter Howarth. (Journ. Laryngol. 
XXXVI. 1921. No. 9. p. 417). It provides for very free intra- 
nasal drainage by removal of the frontal “boss” and part of the 
ascending process of the superior maxilliary, easy access to the 
ethmoid and sphenoid sinuses and the cosmetic results are excel- 
lent. 

To save time, I will show you the essential details of the 
operation by means of slides which have been taken from his 
own illustrations. 

You will note that no attempt is made to remove all the in- 
flamed mucosa because for its ultimate restitution dependence is 
placed on free, spontaneous, and permanent drainage. 

My personal experience of the method is sufficiently satis- 
factory to prompt my recommending you to give it a fair trial, if 
you have not already done so. Having had no personal experi- 
ence of Ritter’s, Knapp’s, and Lothrop’s operations, nor of 
osteoplastic resections, it would seem a waste of time and scarce- 


ly fair to criticize them. 
THE COMPLICATIONS OF OPERATING ON THE FRONTAL SINUS 


It will be necessary to pass over all but a few of the less dan- 
gerous results in order to give more time to the serious risks of 
surgical intervention. 

Diplopia is frequent after any operation which interferes 
with the pulley of the superior oblique muscle, but the trouble is 
generally temporary and in all my experience, in only one case 


has the symptom remained permanent. 
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Postoperative Orbital Cellulitis. This may complicate inter- 
nal and external operations for acute or chronic suppuration, and 
is generally amenable to free incision and provision for drainage 
followed by hot fomentations until oedema tends to subside. In 
no instance have I known it to cause permanent damage to the 
sight. 

Anaesthesia will of course always follow division of the 
supra-orbital nerve. Formication in the area of distribution of 
the nerve will last many months and some degree of anaesthesia 
will be permanent. I have never known division of the nerve 
produce more than a temporary neuralgia. 

The two most serious complications because they are nearly 
always fatal are septic meningitis, and diffuse, spreading osteo- 
myelitis of the frontal bone. 

As a general rule meningitis follows from infection starting 
in the ethmoid bone, but as inflammation of that structure is to be 
the subject of a special discussion, we may leave its complications 
until then. It need only be said that acute meningitis may occur 
as a direct result of radical operations on the fronto-ethmoidal 
sinuses or it may prove to be the fatal element in cases of osteo- 
myelitis of the frontal bone. My friend Logan Turner has lent 
me some slides which show how septic meningitis may arise by 
infective organisms entering the lymphatic sheaths of the olfactory 
nerve expansions. 


DIFFUSE OSTEOMYELITIS 


This, the most serious complication of operations on the 
frontal sinus, has been so fully and ably discussed by my friend, 
Dan McKenzie, in the Journal of Laryngology, Rhinology and 
Otology for January, February, and March, 1913, that it would 
be impossible for me to improve on it even if time permitted my 
attempt to do so. It will suffice if I make a few general observa- 
tions on the complication before discussing its prophylaxis and 
treatments. 

Its chief characteristic is the tendency to spread beyond, and 
often far beyond, its source in the affected sinus. The calvarium 
I have shown you exemplifies this fact. 

Staphylococcus (albus and aureus) or streptococci are the 
organisms most frequently found in pus from the inflammatory 
foci in the bone; the pneumococcus rarely, and in one case Mc- 
Kenzie established the presence of B. coli. He remarks that “so 
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far as the morphological type of the organism 1S concerned, no 
light whatever is thrown on the etiology of the disease.” Whether 
such organisms gain access primarily into the osseous tissue 
around the sinus, or whether efferent veins are first infected and 
the bones around them secondarily implicated, are questions as 
vet unsettled. 

From observation of the clinical features of osteomyelitis it 
is my impression that both portals share in providing access for 
infection. 

But the riddle which we want to solve is this: How does it 
come about that experienced, skillful and careful surgeons may, 
after a long series of successful results, be suddenly brought face 
to face with this nightmare complication which may be followed 
by another run of happy results? For example, Killian per- 
formed his operation on 56 cases without accident, but lost three, 
one after the other, before his hundred were completed! It is 
difficult to believe that in those three fatal cases the infective or- 
ganisms were peculiarly virulent, or that the resistance of the pa 
tients was out of all proportion so much lower than in the more 
fortunate cases. 

Before passing to prophylaxis, | would like to state that I 
have lost one patient from a spreading osteomyelitis which started 
(after a tooth extraction) in the right antrum and spread up- 
wards to the frontal sinus. After many extensive operations in 
the attempt to check its progress, the patient succumbed to a basal 
meningitis. 

Another case followed a bilateral intranasal operation for 
chronic suppuration of the frontal sinuses. When these were 
opened up a chronic subdural abscess was found behind the post- 
erior wall of the left sinus. This may have been the cause of 
what the patient called his “devastating headache”—the symptom 


for which the preliminary intranasal operation was performed. 


PROPHYLAXIS: 


If we are to avoid this complication, | am convinced that: 

(1) Before operation on the frontal sinus we should see that 
there is no untreated sepsis in any of the other sinuses, and es- 
pecially of the antrum and the ethmoidal cells. 

(2) Immediately before the anaesthetic is administered, 


the sinus should be thoroughly irrigated so as to minimize the 


risk of contaminating the exposed edges of the bony wound. 








50 HERBERT TILLEY 


(3) When the sinus cavity has been exposed, any remain- 
ing purulent discharge should again be washed out. 

(4) The less the mucous membrane is interfered with the 
better. High grade hypertrophies may be removed with blunt 
forceps such as Luc’s, or possibly detached by small swabs of 
sterilized gauze. In no circumstances should a sharp curette be 
employed, especially in the upper regions of the sinus where al- 
ready inflamed dipl6e may easily be opened and infection ad- 
mitted. 

(5) At the close of the operation only the extremities of 
the skin wound should be sutured; the central portion should be 
left open for three or four days, and the loose stitches then 
tied. 

Drainage can be secured by a parallel series of four or five 
small rubber tubes leading from the sinus to the middle of the 


skin incision. 
TREATMENT: 


When once recurrent suppuration takes place in the wound 
and an area of pale, putty-like oedema appears in the soft tissues 
overlying the neighborhood of (generaliy) the upper limits of the 
sinus, there must be no delay in making a free exposure of the 
frontal bone from the eminence to the affected sinus. 

Free removal of the whole thickness must then be made with 
freshly sterilized instruments and commencing from above down- 
wards, i. e., from healthy towards inflamed and infected bone. 
Only by such drastic measures have a few threatened lives been 
saved. 

Let me warn the inexperienced that the earlier phases of 
osteomyelitis come almost as unheralded as a thief in the night. 
There may be little or no headache, possibly no pyrexia, or only 
a slight rise to 99°, and the patient may not experience any gen- 
eral malaise or marked local discomfort—all these come later and 
the surgeon must not feel secure in their earlier absence. The 
pale and painless spreading oedema around the wound must be to 
him the red flag of warning. 

If and when such removal of bone has been made one or 
more isolated patches of oedema should appear beyond the field 
of operation, it will be obvious that the surgeon’s effort has been 


forestalled by septic thrombosis of a diploeic vein and further in- 
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ty 


tervention—though possibly worthy of consideration—is unlikely 


to be successful. 

In these circumstances and dismayed with the sense of fail- 
ure, he may be encouraged by the sentiments expressed by Tenny- 
son in the last lines of his poem “Ulysses”: 

“That which we are, we are, 
One equal temper of heroic hearts 
Made weak by time and fate, but strong in will 


lo Strive, TO Se k. te) tind. and not to vie ld.” 








SYMPOSIUM “BRAIN ABSCESS” 
ABSCESS OF THE BRAIN FROM THE STANDPOINT OF 
THE OPHTHALMOLOGIST 


Ww. L. Benepict, M. D., 
Section on Ophthalmology, The Mayo Clinic, 
ROCHESTER, MINN. 


Rarely, if ever, does the ophthalmologist, in the capacity of 
a primary consultant, see a case of abscess of the brain. He 
rather is called on to interpret possible ocular phenomena in or 
der to corroborate the diagnosis so far as these phenomena are 
determinate. The diagnosis of abscess of the brain is difficult 
even with ocular signs and symptoms, none of which is pathog- 
nomonic; all occur with other lesions of the brain, such as tumor 
of the brain, meningitis and encephalitis. There are also to be con 
sidered extradural abscess, osteomyelitis of the skull and tumor 
of the dura with softening or hemorrhage; these are conditions 
which may occur concomitant with diseases of the sinuses and 
the mastoid and give rise to ocular signs similar to those which 
are the result of abscess of the brain; they complicate the diag 
nosis. Although there is marked variability in the frequeney with 
which ocular signs have been noted in cases of abscess of the 
brain, as reported in the literature, it is recognized quite general 
ly that the absence of any ocular signs or symptoms makes the 
diagnosis less certain. It may be that the occurrence of ocular 
signs is reported as being more common by those who have access 
to ophthalmologic consultation, as some of the signs are elicited 
with difficulty or are evanescent in character and discovered only 
by repeated examination. In this country ophthalmology is com- 
bined with otology by a great majority of those engaging in the 
practice of these specialties. For the members of this Academy, 
therefore, it is impossible to view from distant standpoints a 


series of phenomena occurring ina case of suspected abscess of the 
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brain. It is possible to consider the significance of certain signs 
and symptoms of the visual organs and to correlate them with 
other data, but to base conclusions on ophthalmologic data alone 
would be sheer folly. Therefore ocular signs and symptoms must 
be considered in relation to all the data in a given case, the stand- 
point of the ophthalmologist being only a little aside from that of 
any other consultant on the case. 

First to be considered, therefore, is the history of the on- 
set and course of the pathologic process under consideration. 
Previous illnesses, accidents, operations, exposures, and habits, as 
well as occupation, habitual colds, headaches, and a host of other 
factors that might influence any symptom or sign or predispose 
the patient to intracranial disturbance must be carefully investi- 
gated and taken into consideration. The etiology of abscess of 
the brain is often obscure. As Kennedy stated, the diagnosis is 
fairly difficult in the absence of a direct lead from the etiology. 
The history of a discharging ear, previous mastoidectomy or a 
chronic disease of the paranasal sinus is often of primary sig- 
nificance in distinguishing abscess from other pathologic condi- 
tions and in determining the probable site of the lesion. It should 
also be borne in mind that multiple hematogenous abscesses may 
occur from a septic process elsewhere in the body, such as abscess 
of the lung or suppurative cystitis, while at the same time sup- 
purative mastoiditis or disease of a sinus exists without direct 
relationship to the lesion of the brain. 

One must also bear in mind the development of abscess of 
the brain, which was so well described by Macewen in 1893. He 
divided the clinical sequence of events produced by the formation 
of an abscess of the brain into (1) the initiatory stage, character- 
ized by severe pain in the head, vomiting, rigor and fever; (2) 
the second stage characterized by pain in the head (which can 
be elicited only by percussion), slow cerebration, want of sus- 
tained attention, apyrexia, slow pulse, paralysis, and optic neu- 
ritis, and (3) the terminal stage in which there is either leakage 
of the pus into the membranes or ventricles, accompanied by 
fever, convulsions, and coma, or complete encapsulation of the 
abscess, which may remain quiescent for a long period and may 
finally become absorbed, in some cases without surgical interfer- 


ence, as illustrated in case 1. 
Case I. A woman, aged fifty-two years, was referred to 
The Mayo Clinic in August, 1928, because of left exophthalmos 
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and diplopia. Her attention had been directed to a swelling and 
drooping of the left upper lid nine months previously and diplopia 
occurred two months later. During the seven months previous 
to her visit to the clinic the condition of the orbit had not changed 
noticeably. Four weeks before admission, a “diagnostic” open- 
ing had been made into the frontal sinus after the method of 
Haller. Mucus was not evacuated even though the roentgeno- 
gram showed marked pathologic change in the frontal region. 
Vision in the right eve was 6/5 and in the left eve 6/12; the 


fields and fundi were normal (fig. 1). 





Fig. 1 (case 1). Mucocele of left frontal sinus; displacement of the glob« 
downward and exophthalmos; empyema of right frontal sinus was 
present. 


An incision was made through the brow on the nasal side 
down to the margin of the orbit and a quantity of thick, seba 
ceous material escaped. The fascia was separated from the orbital 
margin, allowing access into a fairly large frontal sinus which 
was completely filled with thick gray pastelike material. The 
wall of a cyst was found and removed. The wound was closed 
without drainage as the nasofrontal duct was large enough to 
admit a 7 mm. probe. There was no communication with the 
frontal sinus on the right side. The sinus was not deepeand the 
roof was smooth and glistening. The floor was partly eroded, al- 
lowing for the pressure into the orbit causing the exophthalmos. 
The pathologist reported “hemorrhagic inflammatory tissue.” 

The patient was dismissed from the hospital on the fourth 
day. The following day the wound was opened, since the sinus 
evidently was not draining into the nose, and considerable pus 
came from the sinus. Drains were inserted into the wound 
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which continued to discharge pus. On the twelfth day after 
operation she complained of considerable headache. When she 
was lying on the left side or changing position from lying to 
sitting the pain about the left side of the head was very severe. 
She had a chill and the temperature rose to 100.8° F. She was 
again sent to the hospital and the wound was opened wide for 
befter drainage. Considerable pus was ‘obtained from two 
walled-off pockets on the temporal side of the wound. The tem- 
perature varied from 98.6° to 100° until on the sixteenth day it 
rose from 98 to 101°. The patient became stuporous and drowsy, 
refused food, and complained only of headache. She died of 
respiratory failure, the heart continuing to beat for a few min- 
utes after respiration ceased. 

Necropsy disclosed a rather large brain abscess of the left 
frontal lobe with perforation of the orbital plate and localized 
meningitis. Although the sinuses were not connected, the right 
frontal sinus was filled with pus. The abscess in the left frontal 
lobe was connected with the left frontal sinus, and by another 
small opening into the lateral ventricle. 

The original pathologic condition was mucocele of the left 
frontal sinus, and purulent infection of the right frontal sinus. 
The brain abscess was not walled off but consisted of a pocket of 
pus on a line of infection extending from the sinus to the ventri- 
cles. This illustrated Macewen’s third stage with leakage of pus 
into the ventricles although it was accompanied by slight fever, 
without convulsion or coma. Surgical interference would have 
been of no avail for there were no localizing signs and the abscess 
was not encapsulated. This type is sometimes referred to as ful- 
minating abscess of the brain. 

Clinically the ocular syndromes produced by encapsulated 

scess of the brain are the same as those produced by tumor of 
the brain. When encapsulation has not taken place the process 
must be considered as one of inflammation or softening. The 
significance of this differentiation to the surgeon cannot be over- 
emphasized. In The Mayo Clinic it has been noted that the best 
results are obtained by operation in cases in which the ophthalmo- 
logic and neurologic syndromes could not be distinguished from 
those produced by a tumor of the brain in the same situation. 
While the abscess is developing the choked disk fluctuates, be- 


coming stationary when the abscess becomes encapsulated. In 


cases in which operation is delayed until encapsulation has oc- 
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curred, as shown by the disk, the postoperative course is less 
stormy and the mortality rate is lower. As a rule maximal chok- 
ing occurs in a short time and surgical procedures may advisedly 
be deferred until the choked disc is stationary or has begun to re- 
cede. It is, therefore, in the second and third stages of abscess 
of the brain, as outlined by Macewen, that the ocular phenomena 
are of the most diagnostic and localizing value. In other words, 
from the standpoint of the ophthalmologist, the signs and symp- 
toms of abscess of the brain are those of tumor of the brain. 
They are of great significance when present, but their absence is 
not conclusive. 

The most common ocular sign of abscess of the brain is 
choked disk, present in about a third of the cases. A choked 
disk may not occur in cases of abscess of the brain or tumor of 
the brain; this depends on the size and especially the site of the 
lesion. The absence of a choked disk consequently is not proof 
of the absence of abscess; it is known that a certain type of 
abscess, the extradural, is not as a rule accompanied by choked 
disk. Lillie and Lillie reported from The Mayo Clinic four cases 
of choked disk associated with surgical mastoiditis; three of the 
patients had parasinus abscess and one patient had pachymenin 
gitis with a large cholesteatoma pressing on the sinus and cere 
bellum. All the patients recovered and the choked disk receded. 
The same principle which, on the whole, is generally admitted for 
neoplasms has an effect in the abscess. The marked increase of 
the cerebral volume can be well tolerated without choked disk if 
the site of the lesion does not impede the intracerebral circulation 
of the spinal fluid. 

Certain abscesses are favorably situated to produce choked 
disk, such as those in the temporal lobe; others, such as some 
cerebellar tumors, rarely cause it. Abscess of the frontal lobe, 
according to the consensus of opinion in the literature, causes 
choked disk infrequently unless the abscess is very large, yet in 
eleven cases of definitely encapsulated abscess of the frontal lobe, 
Lillie found bilateral choked disks ranging from 1 to 6 diopters, in 
eight. Abscess of the temporal lobe accompanied by choked disk 
is the most common, almost always arising from diseases of the 
ear. The degree of choked disk is also most frequently found to 
be greater, 4 to 6 diopters, in contrast to lesions of the cerebellum 
in which the swelling rarely exceeds 2 diopters; often slight 
blurring of the margins of the disk is all that is found. Choked 
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disk usually appears bilaterally and thus is of little localizing 
value. In many cases, however, the papilledema is not equal and 
cases are reported in which the lesion was found to be on the 
side on which the edema was greater. In other cases, however, the 
lesion was found on the side on which the edema was less. The 
reason for this probably lies im the occurrence of papilledema on 
one side earlier than on the other, or increasing edema of one 
disk occurring simultaneously with decreasing edema of the 
other. It is well known that choked disk does not occur in atro- 
phic disks and that the papilledema recedes in an eye after atrophy 
is once well under way. In cases of certain lesions of the frontal 
lobe, direct pressure on the optic nerve may produce atrophy 
with or without previous choking of the disk, the basal frontal 
syndrome of Kennedy. Only one abscess so situated has been 
observed at The Mayo Clinic. 

Case Il. A boy, aged fourteen years, was brought to The 
Mayo Clinic, October 27, 1926, because of headaches. Kight 
months previously he had had an ordinary cold in the head with 
fever. Eight days later the left eyelids began to swell and soon 
were swollen shut. Two weeks later vomiting began. The swell- 
ing of the lids disappeared and he returned to school after one 
month. In two days symptoms recurred, with swelling of the 
left eyelids and fever. He was relieved by the use of phenobarbi- 
tal. Two weeks before examination the former symptoms re- 
curred, with fever, headaches, and considerable drowsiness. 

The general examination gave negative information. Roent- 
genograms disclosed cloudy frontal sinuses only. Vision of the 
right eve was 6/15, and of the left eye 6/60. The pupils and 
reflexes were normal. The fund: showed bilateral choked disk 
of from 3 to 4 diopters, with pallor of both disks and absorbing 
exudate. The fields showed concentric contraction for form and 
color. The blind spots were enlarged. There was a cecocentral 
scotoma in the left eye. The neurologic examination was nega- 
tive (figs. 2 and 3). 

Exploration revealed an abscess of the left frontal lobe. 
Subsequently, the vision improved to 6/10 in the right eye and 
to 6/15 in the left eye. The edema of the disks subsided to less 
than | diopter. The cecocentral scotoma receded to a small cent- 
ral scotoma in the left eye, and the blind spots were normal. 


Colors were recognized peripherally with both eyes. 
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Date. 10-28-26 Record. 


Vision: So LE. RE. SA5 Vision: 





Fig. 2 (case 2). Fields on patient’s admission: concentric contraction of 
fields; enlargement of blind spots with cecocentral scotoma of the 
left eye. 


Date. 10-22-28 Record. 


6 
= Ao-2. Vision: 





Fig. 3 (case 2). Two years after patient’s admission; form fields 
showed slight contraction for both eyes; partial restoration of color 
fields; the cecocentral scotoma in the left eye had receded to a small 
central scotoma; blind spots were normal. 
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This is the only case observed in The Mayo Clinic of abscess 
of the frontal lobe with bilateral choked disk and a central sco- 
toma on the side of the lesion. 

Phenomena of peripheral vision have the same significance in 
abscess of the brain as they have in tumor of the brain. The 
most characteristic alteration is hemianopia and is dependent on 
the site of the lesion. Homonymous hemianopia appears in tem- 
poral abscesses if they are subcortical and affect the optic radia- 
tions. It is also found in abscess of the occipital lobe. Instead 
of complete hemianopia there may be only a quadrant hemianopia 
tor colors, as occurred in case 3. 

Case Ill. A girl, aged ten years, was brought to the clinic 
in May, 1928. She had had chronic otitis media in April. Since 
\pril 21 she had had headaches in the left temporal area. May 


5, projectile vomiting with nausea developed. There was slight 


Date. 5-18-28 Record. 


6S 
Vision: Sho L.E. R.E. “0 Vision: 









Fig. + (case 3). Slight contraction of form field with incomplete right 
homonymous hemianopsia for color. 


bulging of the right eye and diplopia. Choped disk of 2 diopters 
in the right eve and of 3 diopters in the left eve were found. 
The vision was 6/10 in each eye. Fields showed right homony- 


mous hemianopia for colors. 
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An abscess of the posterior part of the left temporal lobe was 
drained and the patient made a good recovery except for partial 
paralysis of the sixth and seventh nerves on the right side (fig. 
4). 

Characteristic field changes due to lesions of the frontal lobe 
are rare, and only occur in basally situated lesions. I have ob- 
served only one case (case 2) of abscess of the frontal lobe with 
bilateral choked disk and a central scotoma on the side of the 
lesion. 

Complete or incomplete homonymous hemianopia_ with 
choked disk is common in cases of abscess of the temporal and 
occipital lobes, whereas in abscess of the cerebellum and abscess 
of the occipital lobe complete bilateral amaurosis has been re- 
ported, probably the result of secondary optic atrophy. Uhtoff 
stated that hemianopia accompanies 9 per cent of abscesses of 
the brain and that it occurs with greater frequency if the abscess 
is in the occipital lobe ; such abscesses rarely originate in the ear. 
Hemianopia is sometimes the only symptom referable to the eve. 
Frequently, however, hemianopia is one of a number of symp- 
toms among which choked disk is the most prominent. 

Case IV. A man, aged forty-two years, had a history of hav- 
ing been injured while coupling cars. As a result of the injury, 
hemorrhagic suppurative cystitis developed. Subsequently he 
had a grand mal convulsion and on examination was found to 
have a few retinal hemorrhages in each eye. The vision was 6/6 
in each eye; pupils, pupillary reflexes, and visual fields were nor- 
mal. Six days later the vision was 6/6 in each eye, but there was 
slight horizontal nystagmus: both disks showed slight edema and 
there was left homonymous notching for colors in the upper 
quadrants. 

A large mass, thought to be a tumor, was resected from the 
right temporal lobe. It proved to be a densely encapsulated ab- 
scess. The patient made a good recovery although hemianopia 
persisted (fig. 5). 

Hemianopia is of no diagnostic value in the differential 
diagnosis of abscess of the brain, but is of great value in determin- 
ing the site and possibly the extent of the lesion. In case of bi- 
lateral suppurative mastoiditis with symptoms of abscess of the 
brain, the visual field may be the only means of localizing the 
abscess. Nystagmus appears to be particularly common in cere- 
bellar abscesses. It may be horizontal, rotatory, or vertical. 
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Disturbances of motility which are the result of paralysis of 
one or more of the ocular muscles is seldom seen. Abducens 
paralysis has been found both on the same side and on the con- 
tralateral side of the lesion in cases of abscess of the frontal 
lobe and lesions in the frontoparietal region. 

Signs of partial paralysis of the third nerve are most often 
associated with abscess of the temporal lobe and nearly always 
associated with choked disk. Ptosis, paraly sis of one or more of 
the extraocular muscles supplied by the third nerve, paralysis of 


the pupil, or lack of accommodation have been reported as oc- 


Date. 9-O-2A Record. 


Vision: % 





Fig. 5 (case 4+). Bilateral left homonymous notching for colors in the 
upper quadrants; there was slight edema of the nerve heads; six days 
previously there was no edema of the nerve head and visual fields 
were normal. 


curring singly or in combination. Paralysis of the third nerve is 
of considerable localizing value but paralysis of the sixth nerve 
may be concerned with only intracranial hypertension or in- 
flammatory disturbances along the base of the brain, most fre- 
quently along the petrous portion of the temporal bone. It may 
lie far from the actual seat of the abscess. 

Of the less frequently observed signs and symptoms, I have 


little to say because the observation is of little moment in the diag- 
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nosis or localization of abscess. Psychic blindness, visuai halluci 
nation, alexia, corneal anesthesia, and changes in visual acuity 
are not common, 

Conjugate paralysis with or without tilting of the head may 
be present, but is of little localizing value. The syndrome of the 
superior colliculus of the corpora quadrigemia, fixed pupils, and 
paralysis of upward gaze indicate a lesion along the aqueduct as- 
sociated with other signs of abscess, its occurrence is of consider- 


able significance. It is frequent sequela of sleeping sickness. 


SUMMARY 


The ocular manifestations that | have mentioned have been 
repeatedly noted in cases of abscess of the brain. Compared with 
data obtained at operation and at necropsy, their significance 
becomes apparent. Most consultants have learned to recognize 
many indescribable changes in a patient in whom characteristic 
septic fever, drowsiness, headaches, vomiting, psychic phenomena 
and visual or other ocular changes develop in the course of a sup- 
purative disease, all of which point in a general way to involve- 
ment of the brain. The neurologist usually must decide whether 
there has been actual invasion of the brain. 

The ophthalmologist, then, has two very important functions. 
The first is to aid in localizing the lesion; his signs are choked 
disk, changes in the perimetric field, ocular paralysis, and swell- 
ing of the lids and face. The significance of any of these obser- 
vations varies with the dominant signs or symptoms in any given 
case. The second is to decide the proper time for surgical inter- 
vention. This is his most important service. An encapsulated 
abscess of the brain may be removed or drained with only slight 
risk whereas if operation is performed before the abscess be- 
comes encapsulated the patient seldom recovers. Here the degree 
and course of choked disk is the most significant of the signs. 
When the degree of choked disk is stationary, the abscess, if 
present, is encapsulated, and the clinical picture becomes that of 
a tumor of the brain similarly situated. The ophthalmologist can 


then conscientiously urge surgical exploration. 
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Mr. President: I wish to thank you for the invitation to 
address this Society. 
I have contended for a long time, in what teaching I do 
for I am a clinician and not a teacher—that if I had anything 
to give, it was through some such method as the following: 
“Here is a patient with his history; we will now make an exam 
ination and from the history and examination, we will try to make 
a diagnosis and upon the diagnosis propose treatment.” 
But for myself, much that I have learned of real importance 
to me has come after I] had made the diagnosis, and subjected 
the patient to treatment or operation, and the patient has died. 
I have then, at the post-mortem table, reread the history, reviewed 
the examination, and in the presence of the actual pathology 
asked myself the questions: 
“Was my diagnosis accurate enough for surgical purposes?” 
“Was there anything in the history or examination that should 
have suggested a correct or more accurate diagnosis?” ‘Was 
the surgery adapted to the control of the condition?” “Could 
my surgery possibly have done him any good?” And on the 
other hand, “Is there any evidence that the trauma of the opera 
tion or the technique adopted was the deciding factor in his 
death?” 
And further and most important: “What can I learn from 
this case to help me in the diagnosis and care of future patients?” 
With these questions in mind I| have brought to this meeting 
fourteen gross specimens of brains from patients who have died 
while in the Newark Eye & Ear Infirmary, or the Newark City 
Hospital ; died as the result of suppurative intracranial complica 
tions of different kinds. With the specimens are the histories, 
which range from a complete history such as we should compile, 










| 
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and do publish, down to the scattered memoranda of facts as 
they occur in our practice; the notes we make as we go along. 

However, each specimen is accompanied by a complete re- 
port of all pathological findings observed during the post mortem. 
Each brain teaches a distinct surgical lesson. 

With the aid of these specimens, I shall take this occasion 
to add a few important things that I have learned about brain 
abscess since 1922 when | published ‘Brain Abscess.”! At that 
time | believed everything that I therein stated; but like every- 
thing else in life I now know that the book contains many errors. 


DEVELOPMENTAL RELATIONSHIP BETWEEN THE INTERMEDULLARY 
BLoop SUPPLY AND THE MENINGES 

A biological fact that has profoundly influenced my views in 
regard to all suppurative lesions within the dura was the demon- 
stration that, during the evolution of life at the same period 
when a blood supply entered the nervous tissues,? 3 an interme- 
dullary blood supply,—there developed a covering for the brain 
and for the nervous tissue itself. This relationship between the 
intermedullary blood supply and the brain coverings exist from 
the rays and sharks (Elasmobranchii) up to man. This intimate 
relationship contains the secret of many of the surgical and diag- 
nostic problems that are under discussion. For examination of 
the human brain demonstrates that every cerebral vessel is sur- 
rounded by a prolongation of the pia-arachnoid—a perivascular 
space. Also all the veins within the dura have no outer coat, 
they are simply endothelial cells; the place of the outer coat, the 
adventitial coat of the extradural veins is formed by this peri- 
vascular space prolongation. 

Further, this anatomical relationship is of great regional im- 
portance; for an examination of the veins within the dura—the 
cerebral veins—where they pass from the brain into the sinuses 
or extradural veins, shows that there are several points in the 
neighborhood of the ear and nose which, were they to become the 


seat of suppuration in the bone would bring infection in contact 


Reference: ‘Eagleton, W. P.—Brain Abscess. Its Surgical Pathology 
and Operative Treatment, 1922. Macmillan Co., New York 
2Harrison, R. G—Neuroblast vs. Sheath Cell in the Develop- 
ment of Peripheral Nerves. Jour. of Comp. Neurology, Vol. 
37—1924. 
3Harvey, D. C. & Burr, H. S—Development of the Meninges. 
Arch. of Neurology & Psychiarty, Vol. 15, 1926. 
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with the coatless endothelial veins, directly through the veins 
themselves or by their associations* with the venous sinuses. 


“POINTS OF VENOUS VULNERABILITY” 

The minute veins that come out of the middle ear, and 
enter the sinus at the knee, and the veins of the vasa vasorum 
are especially important as routes of intradural infections. Two 
years ago I made a study of these veins and it considerably in- 
creased my mental horizon. 

Venous channels and perivascular spaces are the chief routes 
of infection in brain abscess; for microscopical studies, show that 
the intima of the cerebral veins and the perivascular space sur- 
rounding the vessels are the two most frequent routes of in 
fection into the cerebral substance. For brain abscess may orig- 
inate from either a retrograde thrombophlebitis or a perivascular 
space infiltration. 

A chill clinically differentiates between a blood stream inva 
sion and a perivascular space invasion. Clinically the mode of 
invasion into the brain can be diagnosed and this may be of surg 
ical importance for which infection from the ear travels inside 
of the coat of the vein, there is always a chill, if it extends by 
the perivascular space there is no chill 

I show the microscopical section from the brain (Fig. 1) of 
a man, with about the following history: He was operated upon 
in a general hospital for a right-sided mastoid suppuration. He 
then developed a lateral sinus thrombosis, which was also oper- 
ated upon, following which he became slightly drowsy; he slept 
too much. He had a slight nystagmus on looking to the left but 
he had no papilloedema. His fields had been taken and they 
were said to be normal. Chart No. 1. But as he was dopey, 
he was transferred to the Newark Eye & Ear Infirmary, and the 
day he was transferred our technician demonstrated indentations 
of the visual fields. Chart No. 2. That same day he had a rise 
in temperature. Lumbar puncture showed the cerebral fluid to be 
infected. He died the day following the puncture. An autopsy 
revealed a hemorrhage, not only into the abscess, but into the lat- 


Reference: 4Eagleton, W. P.—Cerebro-spinal fluid in the diagnosis and 
treatment of suppurative lesions. Opening Discussion British 
Medical Society, (Section Otolaryngology) Manchester, July 
24, 1929, Jour. Otology & Laryngology, October & November, 
1929. 
Atkinson, E. M.—Abscess of the Brain: Its Pathology. 


Lancet 50, 483 (March 10) 1928. 
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eral ventricle and the pons, which gave him his nystagmus and 
caused his death. Fig. 1. 
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CHART 1—Showing failure, by imperfectly trained technician, a proper iield 
in a drowsy patient. 
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CHART 2—Fields of same patiert taken by properly trained technician after repeated 
questioning. Patient still dopey. 


Gross HEMORRHAGES IN BRAIN ABSCESS 

The inter-relationship between the perivascular spaces and 
the blood supply is still further shown by the frequency with 
which hemorrhages occur in suppurative diseases of the brain. 

I show a specimen from a woman who had a cerebellar 
abscess. We explored and drained the abscess on two occasions. 
Suddenly while apparently doing fairly well, she became coma 
tose and died in a few minutes from a large hemorrhage into the 
arachnoid at the base. Fig. 2. 

I show a section from the brain of a woman on whom, in my 
effort to cure her of a profound sepsis from sinus thrombosis, 
associated with a meningitis the result of a labyrinthitis and a 
small brain abscess, | ligated the common carotid. Previously 
she had had intravenous injections of mercurochrome,’ and as a 
result of the toxic action of the mecurochrome on the blood 
vessels and the disturbance of the circulation which the ligation 
occasioned, she had, on the following day, an interventricular 
hemorrhage. (Fig. 3). 

And I have seen another woman on whom I operated and 
cured of brain abscess. Eighteen years later she went into coma 
and died; and as she became hemiplegic on the side previously 
paralyzed, I think that she had a hemorrhage into the old ab- 


scessed area.® 


Reference: SEagleton, W. P.—Cavernous Sinus Thrombophlebitis, 1924 
Macmillan & Co., Case M, Page 163. 
6Brain Abscess, loc cit, case XVII, Page 77. 
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FIG. 2—Large subarachnoid hemorrhage filling basal cisterna and causing death; 
in unusual vascular complication of cerebellar abscess. 
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FIG. 3—Large intraventricular hemorrhage from a small abscess and ulceration o 
a branch of the middle cerebral The intraventricular hemorrhage occurred 24 
hours after the ligation of the homolateral common carotid; the vessel walls have 
probably been damaged by the intravenous injection of mercurochrome Phe 
mercurochrome injection was followed by a chill, frequent urination and mercuro 


chrome in the urine. 


SPECIFIC SURGICAL LESIONS IN INTRADURAL SUPPURATION. 


What are some of the other lesions of vascular origin found 
in these fourteen specimens’ First of all, the frequency of 


infarcts. 


(a) /nfarcts. 


A child has earaches, it vomits and is ill. The doctor does 
a double myringotomy: one ear discharges freely ; the other little 
or not at all. But the child continues sick; has temperature and 
vomits again and on the fifth day after the original earache, he 
suddenly goes into coma, becomes hemiplegic, has a lateral devia- 
tion of the eyes away from the side of the suppurating ear and 
has repeated convulsions. At autopsy we find a hemorrhagic 
infective infarct, undoubtedly from the ear, that had occluded 
one of the large cortical veins, around which occlusion there is an 
area of hemorrhage,—while the pia-arachnoid mesh of the cortex 


is covered by hemorrhagic areas. (Fig. 4). 
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hits. 4--Hemorrhagie infarct in the midst of a general suppurative leptomengitis. The 

farct 1 reality a nal manifestation of a virule pneumococcic (Type 

111 ! t I 1 gitis had produced no alarming symptoms until ihe 
scular occlusion and associated hemorrhage occurred 


Such infarets are relatively common. They may get well 
many do if the vascular occluding nidus is not infected or 
when the infection is overcome by the pre itective reaction of the 
surrounding arachnoid. 

To the latter class belong some of the so-called “pseudo- 
abscesses” in which the surgeon, in the presence of definite local- 
izing symptoms, explores the brain and finds nothing. The oper- 


ation, however, may be of some benefit, providing the operative 
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trauma is slight because it liberates the excess of cerebrospinal 
fluid which is secreted as the result of the “protective” reaction. 

But if the surgeon is one of the brilliant hurry-up kind that 
poke holes in all directions through the dura in the brain in an 
effort to find a pocket of pus within the brain—the patient dies. 

But septic infarcts do not always get well; nor do they im- 
mediately cause a severe meningitis as in the case of the boy. 

An infarct in the substance of the brain may remain quiet 
for some time and then develop a brain abscess. 

| show a section of the brain (Fig. 5) of an elderly woman 
who gave this history: She had had a left-sided chronic running 
ear for thirty years and recently had a convulsion. But her 
daughter said she had had convulsions a number of years before. 
A neurological examination revealed nothing. 

Because she had repeated attacks of pain in the left ear in 
which the labyrinth had long ceased to function, we did a radical 
mastoid exenteration. On the fifth day after the operation, she 
had another convulsion, and on becoming conscious she showed a 
right hemiplegia and an aphasia. But the following day she was 
well; apparently all symptoms had disappeared. She went home 

about three weeks afterwards — seemingly in good _ health. 
While at home her daughter said that she had some headache 
but it was not severe enough to cause her to return to see us. 
Suddenly she became hemiplegic and went into coma, she was 
brought back to the hospital ;—an outstanding case of brain ab- 
scess. The abscess was evacuated but she died of hemorrhage 
into the surrounding tissue. 

Infarcts, although far from uncommon, are but infrequently 
recognized. They may give all kinds of transient apoplectiform 
symptoms depending on the area disturbed by the vascular occlu- 
sion. 

I saw a patient, in consultation with Dr. Walter Tymeson, 
who, several days after a simple mastoid operation followed by an 
up and down temperature, suddenly had repeated left-sided con- 
vulsions. On regaining consciousness there was demonstrable 
by the rough finger test a bilateral left hemianopsia which was 
complete up to the fixation point. However, on the following day 
the hemianopsia had disappeared from the field of the left eye 
leaving only an indentation in the field of the right eye—the side 
of the lesion,—this also soon disappeared and never recurred. 


(Chart No. 3). 
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RiG Abscess in neighborhood of internal capsule, the result of small septic infarct 
from a suppurating ear Ihe abscess did not develop for many weeks after the 


deposit of the infarct 


When however an infected infarct is deposited into the 
brain’s substance it may be quiet and then later develop an abscess 


as in the case of the elderly woman (Figure No. 5). 
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CHART 3—Left sided and upper indentation of visual field of right eye: the only 
remains of a complete bilateral left sided hemianopsia of the day before, in a pa 
tient suffering from a vascular occulsion (left sided convulsions) a complication ot 


acute sepsis from mastoiditis and suppurative otitis 


(b) Subdural Space . lbscesses. 

The second surgically interesting pathological process re 
vealed by these fourteen specimens is the frequency of abscesses 
localized in the subdural space. They have not been emphasized 
as they should be; for they are of frequent occurrence, especially 
over the frontal lobe. In m\ experience possibly 25% of all the 
frontal lobe abscesses are subdural Space abscesses and if prop 
erly sought for, they should be eastly located. A large osseous 
opening and a dural flap over the proper area, will disclose a flat 
collection of pus on the surface of the brain. It is apt to extend 
here, there and apparently everywhere. On the other hand the 
passage of a brain searcher through a small dural opening may 
fail to reveal pus. | have more than once, and that in recent 
years, overlooked a thin subdural collection—a so-called “super 
ficial abscess,” because | had explored through too small an open 
ing in the bone and a nick in the dura. 

In the temporo sphenoidal lobe subdural space abscesses are 
not common, however they are fairly frequent over the tentorium 
under the occipital lobe. 

All cases of iniection through the ductus endolymphaticus 
so-called “empyema of the ductus endolymphaticus’—are in 
reality intradural space abscesses which are apt to become sub- 
dural space collections. Early recognized and properly gperated 
on, ductus endolymphaticus cases should give a high proportion of 


rect yveries. 
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| show a specimen from a case of sinus thrombosis* (Fig. 
No. 6) which had been operated on and was apparently cured, but 
later deve loped cerebellar symptoms. We opened an abscess in the 
subdural space of the posterior fossa, and accidentally perforated 
the dura of the middle fossa; pus escaped. The sinus infetion, by 
direct continuity or a retrograde thrombophlebitis of a small vein, 
had originated a subdural space suppuration in both the posterior 
and middle fossae. 

Cases of erosion of the superior semi-circular canal are apt 
to cause subdural abscess; and cases in which during a mas 
toid operation there has been an injury to the dura may develop 
subdural abscess. In the latter connection my experience shows 
that, if after drainage of a temporo-shenoidal lobe abscess the 
case does not do well, the possibility of a collection of pus in 
the subdural space incident to the operative opening of the sub 
dural space is to be considered. 

All cases of subdural space suppuration require large dural 
incisions as the infection may spread freely by continuity because 
of lack of adhesions between the inner surface of the dura and 


the outer laver of the arachnoid 


lids to Diagnosis in Brain Abscess 

What have | learned about diagnosis ? 

| place more importance than ever, in diagnosis, upon the 
probability that certain areas in the primary focus of infection if 
diseased—that is caries in Trautman’s triangle; labyrinthitis ; 
perisinus obscess; granulations over the sinus low down towards 
the bulb; jugular bulb thrombosis—are apt to follow definite paths 
when the suppuration extends. That is the importance (1) of 
anatomically known routes through the dura by pathological and 


anatomical preformed ways in the arachnoid and into the brain: 

Consequently, the importance of (2) the site of the original 
infection® as found during a simple or radical mastoid operation 
performed at a time when there are no brain symptoms; because 
tf brain symptoms occur later, the pathological change revealed by 


the primary operation may suggest what to do and where to go. 


Reference *Eagleton, W. P.—Localizing Value of Ophthalmic Exam- 
ination in Suppurative Diseases of the Brain—Jour. A. M. A. 
Mar. 2, 1929, Vol. 92 case 6. 


*Eagleton, W. P.—Diagnosis of Intracranial Complications, 
Page 578 in Jackson & Coats: Nose, Throat & Ear and 
Their Diseases, Saunders 1929. 
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FIG. 6—Subdural space suppuration in the posterior fossa with an associated ddle 
fossa subdural space collection of pus both originating from a retrograde throm- 
bophlebitis of veins from an infected lateral sinus Mistaken for an intracerebellar 


abscess. 
A Non-Functioning Labyrinth in Diagnosis. 

The labyrinth stands in the middle of the petrous pyramid, 

so all osseous paths of infection are either (a) extra labyrinthine, 
(b) intra labyrinthine or (c) in the petrous apex. Consequently, 
of prime importance in the localization of the site of an intra 
cranial lesion is to determine, “Is the labyrinth functioning?” ; and 
if not, “when did it lose its function?” For if the labyrinth has re 
cently ceased to function the path of infection is probably through 
the labyrinth and has entered the dura by the interna! auditory 
meatus. 
(3) The Importance of Vomiting? I know that some of my 
friends think I am extreme in this, but I believe that given a 
suppurating ear, if the patient vomits, something has happened 
within the dura. Of course, it is possible to have an abdominal 
cause, but ordinarily, especially in children, unless there is a man 
ifest reason, vomiting during an otitis media, should arouse the 
suspicion of an intracranial complication. 
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Again our experience teaches that in a considerable num- 

ber of cases the times of invasion dates from an initial vomit- 
ing. The case | showed, (Fig. 4 the child with pneumococci 
infarct) had an initial vomiting which was one of the manifesta- 
tions of a localized meningitis and which was probably curable at 
this time by the complete exenturation of the primary focus in the 
mastoid, or even during the next day or so if the mastoid surgery 
had been associated with evacuation of an adjacent collection of 
infected cerebrospinal tluid. Five days later, however, when 
there were septic infarcts and general suppurative leptomenin- 
eitis, the case was hopeless. 
(4) Routine Visual Fields. We have a visual field of each 
eve taken every day. It is a tiresome procedure but | have learned 
that the chief manifestation of the oedema which accompanies a 
brain abscess may be alterations in the visual fields. However, 
like all oedemas, the indentations may vary from day to day; 
they may be present one day but gone the next day. The only 
time whes fields can be properly taken is when there is only 
a possibility that an abscess may be present; when the intracranial 
lesion is manifest the patient 1s usually so drowsy that he cannot 
cooperate, 

| exhibit seventy-eight fields taken on one case of brain 
abscess that recovered.? The case is remarkable in that this boy’s 
brain was explored and drainage instituted on four occasions ; 
each time largely because the sudden alterations in the fields 
suggested that the suppurative process was again advancing. 
The patient himself came to appreciate when he was not doing 
well by the condition of his telds, even in the absence of other 
symptoms; he would say, “Doctor, my fields are in today. I sup- 
pose you will be operating on me again.” 

But homonymous indentations of the visual fields may not be 
present and still there may be extended oedema of the brain, 
provided there is no intradural pressure. This may occur when 
a decompression operation has been performed. For it is the 
pressure upon the visual tract by the oedema of cerebral tissue 


contined within the dura and skull that causes the indentations. 


Reference: +Eagleton, W. P.—Localizing Value of Ophthalmic Examin- 
ations in Suppurative Diseases of the Brain. Jour. A. M. A. 
Vol. No. 92, page 713 


2Loc cit case 4 
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FG Large abscess in left frontal, parietal and tempor 


1anoptic indentation of fheids because of x 


| show the brain of a man (Fig. 7) who had a left frontal 
sinus suppuration, then a cavernous sinus thrombophlebitis and 
a meningitis. I ligated the common carotid, eviscerated the orbit 
and drained the septic cavernous sinus to control his blood stream 
infection; | then removed the bone over the whole left frontal 
area and made a small opening in the dura; thus giving him a 
large bony decompression and evacuating a collection of septic 
fluid to combat the localized meningitis. For a long time he did 
well. But he had a slight aphasia at times. He also was de 
pressed; but he had no headache. We took many visual fields, 
and largely because they all failed to show any indentations 
he was allowed to leave the hospital after several months. ( Fig. 
8). Three months later he returned with headache, vomiting 
and papilloedema. We explored and found an arachnoid cyst; 
and we again thought we had helped him. However, one day 
he went into deep coma, and he died of a very large abscess 
which had failed to cause indentations of the visual fields be 


cause of the extensive decompression. 
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bit Large frontal bor fect lower one-half of which was granulating mass sev 
‘ ypera evisceratn of orbit, draining of cavernous 
vacuatior | meninges As the result of the extensive 
pre there w ‘ visual fields although a large 
“ pr t See |] 


(5) The Value of Nystagmus. 1 think those of us who do this 
work, should throw out of our minds much that has been taught 
about the localizing value of the direction of the nystagmus. I 
am speaking now of intracranial lesions, not labyrinth disease. 
We should ask ourselves: Has this man a spontaneous nystag- 
mus, or has he not? We know too little about the central con- 
nections of the vestibular apparatus to befog the issue by clinging 
to theories that we now know are wrong.' I am sure that we fre- 
quently confuse and deceive ourselves in trying to make a diag- 
1Vestibular Tests in Cranial Surgery, 2nd paper. Read be- 


fore American Neurological Ass’n, Washington, D. C., May 
6, 1925 (Unpublished). 


Reference: 
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nosis of the location of the lesion by the direction of the nystag 
mus. 

There are a few points, however, that have stood me in good 
stead about nystagmus in suppurative lesions. 

(a) Vertical nystagmus either spontaneous or induced sug- 
gests a brain stem involvement. 

(b) A changing spontaneous nystagmus suggests a retro- 
labyrinthine origin. 

(c) A vertical diplopia associated with or followed by a 
spontaneous nystagmus? suggests a very deep, a mid-brain col- 
lection in the anterior midbrain segment of the posterior fossa— 
mesencephalic. 

Of abnormally induced nystagmus, the most important in 
acute suppurative lesions is that during a cold caloric is (d) 
great diminution or absence of nystagmus in the upright posi- 
tion especially of the contralateral side associated with a normal 
nystagmus in the horizontal position* is diagnostic of increased 
intracranial pressure. 

But they are all only suggestions; they are not really local- 
izing, for the nystagmus may originate from a lesion above the 
tentorium. 


I exhibit the brain of a man who was referred to me by 
Dr. Moorehead of Brooklyn. This doctor had done a very clever 
thing. He said this man has brain abscess, and when | asked 
why, he said: “Because his tongue has remained coated too 
long, and now he has a little nystagmus and has a pain in the 
head.” I thought “that is easy—he must have a cerebellar ab 
scess ;’’ but when | examined the patient, it was not so easy. He 


had had a double mastoid—the right lateral sinus had become in- 


2Localizing Value, etc. loc cit, case 7. 


*Fagleton, Wells P.—Vestibular Tests in Intracranial Sur- 
gery. (First Paper). The importance (1) of the absence of 
reactibility of the vertical canals of both ears to stimulation 
by the cold caloric in the diagnosis of increased intracranial 
pressure of the posterior fossa, and (2) of the reduction of 
the duration of the nystagmus from turning in diffuse lesions 
of the cerebrospinal system pathways over the cerebellar cor- 
tex (as in protective meningitis and linear fractures of the 
skull of the posterior fossa). Published in American Laryn- 
gological, Rhinological and Otological Society, Inc. 1922. 
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fected and had been operated upon. But he now had pain in the 
left occipital region and a changing nystagmus. We decided that 
he had a cerebellar abscess probably on the right side although his 
pain was over the left occiput and in the left eye which made a 
left-sided lesion a possibility. We did a double cerebellar decom- 
pression and explored the cerebellum and found nothing. The first 
day atter the operation, the nystagmus disappeared. But the man 
did not improve. His fields were not indented; but suddenly 
(when he was almost unconscious and somewhat irrational) the 
technician said she though he could not see on his right side. That 
suggested that the abscess was not in the posterior fossa but in 
the middle fossa and on the left side. He died, and the specimen 


shows the abscess in the occipital lobe of the left side. 


Fi / } 
AistarRes 


Now what have we learned about what we should not do? 
Danger of lumbar puncture and ether in brain abscess. 

| do not do a lumbar puncture in any case in which there 1s 
even a suspicion of an abscess which may involve either the pos- 
terior fossa or any part of the midbrain cone that passes up 
through the tentorial ring. | exhibit the brain of a man who | 
thoought had a meningitis and on whom we performed several 
lumbar punctures and two ventricular taps. Sudddenly after a 
lumbar puncture he stopped breathing. At post mortem we 
found a small hemorrhage into the arachnoid over the medulla 
that we had caused by the last lumbar puncture. 

Last of all, we do not give our cases ether. We try to do 
all operative work under local anesthesia. | show the brain of a 
man sent to me by Dr. Lynn Emerson of Orange. His history was 
that he had had two running ears for some months, then they 
ceased to discharge and now he had pain in his head, vomiting, 
nystagmus and papilloedema. His fields were not indented. We 
tapped both ventricles, and while I was “playing with him” he 
became so irrational, that he could not be controlled and he was 
given ether preparatory to a cerebellar exploration. Suddenly he 
stopped breathing, and although artificial respiration was _ per- 
formed for five hours and although with a direct laryngoscope his 
cord were seen to move with each artificial filling of the chest, he 
never breathed again. At autopsy we found a small abscess 


(Fig 10) in the arachnoid mesh near the angle; and later another 
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small abscess near the mid line which was so hidden that we did 
not find it until we had hardened the brain—a little abscess in the 
substance of the brain stem, that had given tremendous symptoms 
and caused death by respiratory paralysis when ether was admin 
istered. (Fig. 9). 
Operative results: 

What has been our mortality during the last seven vears 


the treatment of brain abscess? | must contess that in temporo 











FIG. 9—Area of encapsulated pus in the meshes of the arachnoid marked by black 


disc. 

sphenoidal abscess our results have not been as brilliant as those 
reported in the literature, nor have they greatly improved over 
those of former years. This I think may be partially due to my 
having abandoned the large bony flap that I orginally employed. 

But in the very nature of the pathological process and _ its 
anatomical situation—-an abscess within the temporal lobe must 
be a “killing” disease in a large proportion of cases. For it is a de 


structive suppurative space consuming lesion, confined within a 
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tuberculous } ’ 


it was not discovered at time of post mortem—respiratory failure 


bony cavity; and situated not only in the highest organized tissue 
of the body—the brain—but in the latest addition to the neopal 
lum— the spheno-temporal lobe—in the neighborhood of the basal 
ganglia and the central ventricular system none of which can be 
displaced without serious damage to the ganglia or extension of 
the suppuration into the ventricle. Consequently although a tem- 
poro-sphenoidal lobe abscess is in a symptomatic “silent area,” the 
above unfavorable factors make such an abscess especially liable 


to a surrounding encephalitis and infective thrombophlebitis ; 
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while its proximity to the ear, renders a relighting of infection in 
the damaged cerebral tissue, a constant possibility. 

| wish we followed all our cases of so-called cures of 
abscess of the brain for three years at least; the same as 
they do in cancer cases. | think we would be surprised to find 
that several had died with cerebral symptoms. Such has hap 
pened to two of my cases*; in which, after over a year of appar 
ent health, operation or post mortem* revealed an area of sup 
puration within the brain which had been quiescent until rein 
fected. 

But our results in cerebellar abscess have markedly im 
proved, over 50 percent have recovered. This is largely due, 
we think, to the extent of the initial bony decompression; for 
the first thing we do is to remove all the bone covering both 
cerebellar hemispheres from the opposite lateral sinus to the dis- 
eased petrous pyramid and from the transverse sinus above to the 
foramen magnum below ;! and as this is followed by “unlocking” 
of the petrous pyramid? with removal of the angle of the superior 
petrosal and of a large part of the squama, the bony decompres 
sion 1s very large. 

Also intradural suppuration of the frontal region has given 


much better results than before. Histologically this should be 





so, for here we have a localized suppuration in a “silent” area 
from the ventricular system and basal ganglia, without firm con 
nections to the dura and thus amenable to considerable displace- 
ment without damage to the surrounding parts. In addition to 
this the proper short circuiting of the mucous membrane? of the 


Reference: *Eagleton, W. P.—The Operative Treatment of Suppurative 
Meningitis with especial reference to irrigation of the cranial 
and spinal subarachnoid spaces and the importance of pro 
tective meningitis from a prognostic and therapeutic stand 
point with an analysis of the cases of recovery—exclusive of 
meningococcic—reported in the literature. From American 
Otological Society, 1921 (Presidential address) Case VII, 
Page 52. “Cerebral and cerebro-spinal subarachnoid irrigation 
for general suppurative meningitis (streptococcic, hemolytic ) 
originating from a latent and unsuspected cerebral abscess 
from a gunshot wound traversing the frontal lobe cighteen 
months previously.” 


1Eagleton, W. P.—Operative Treatment of Cerebellar Ab- 
scess, Surgery, Gynecology and Obstetrics, November 1924, 
page 653. 

2Eagleton, W. P.—Cerebrospinal fluid as an aid to diagnosis, 


ete., Jour. Laryngology and Otology, November, 1929, Page 
734. 
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nose should render a later infection much less liable than in the 
temporal lobe. 

Lastly, our results in meningitis have been such that we have 
been more than encouraged. In the last 107 cases that Dr. John 
V. Bissett and myself have operated upon, 62 have recovered— 
about 60%. 

Today if we have a case of abscess of the brain which de- 
velops meningitis, we pay little attention to the abscess, but try to 
cure the meningitis. For, as long ago we learned that when a 
patient with a chronic running ear develops intracranial symp 
toms, not to perform a radical operation, but to attack the intra- 
cranial lesion; so recently we have realized that in meningitis re- 
sulting from an abscess the meningitis should be first controlled, 
and this, 1f successful will allow of the drainage of the abscess 
with less risk to the patient. 

Conclusions : 

In conclusion, I want to emphasize: (a) every otologist 
should, for his own sake, make a careful note of each patholog- 
ical finding in all cases of mastoid; and later if intracranial symp- 
toms develop try to think anatomically. With infection in such 
and such a place, he should try to visualize what has happened 
inside the cranium; what course the process should take in its 
passage through the dura, and within the arachnoid or cerebral 
tissue. (b) Vomiting in any case of a running ear should make 
the surgeon suspicious of an intracranial complication.  (c) 
Every chill that occurs in an intracranial complication is a sign of 
blood stream infection although the infection may be in one of the 
veins of the cerebral tissue not necessarily in a venous sinus. (d) 
Have somebody take visual fields daily. It is a difficult task, do 
not try to do it vourself or it will not be done. Do not ask an 
ophthalmologist to do it, for he will do it but once. But have 
someone whose calling it is to take fields routinely, carefully, and 
intelligently ; because routine fields are just as important, in my 
opinion, in the early diagnosis of localized intracranial suppura- 
tion as a temperature record. (e) Do not fuss about the direc- 
tion of the nystagmus. Observe each day whether the patient had 
any spontaneous nystagmus or not. Decide that it is retro-laby- 
rinthine, and use that as a basis. (f) If he has no spontaneous 
nystagmus ascertain if the vestibular manifestation of increased 


Reference: +Fagleton, W. P.—Cerebrospinal fluid, loc cit, November, 
1929, Page 724. 
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intracranial pressure is present. (g) Do not do a lumbar puncture 
unless you are sure the abscess does not involve the posterior 
fossa or the mid brain cone. (h) And do not administer ether 
when unnecessary if you think you have brain abscess. 

If we are to advance we must realize that nobody knows 
much about this work. To do it well, we should organize teams 
of two or three men, preferably young men, with good surgical 
training who have time and inclination to do a work, which is 
nerve-wracking, and laborious, but most intensely interesting. 
Such a team in the different eye and ear hospitals would soon de- 
velop a diagnostic and operative technic, would rapidly elucidate 
the factors and problems of intradural suppuration, and save 
many lives which are now sacrificed because of our imperfect 


knowledge. 





BRAIN ABSCESS FROM THE STANDPOINT OF THE 
BRAIN SURGEON 


WitviaM J. Mixter, M.D. 
BOSTON, MASSACHUSETTS 


The viewpoint of the neurological surgeon in regard to brain 
abscess must of necessity be somewhat different from that of the 
ophthalmologist or the otolaryngologist. Fortunately this dif- 
ference is more superficial than real, for the co-operation between 
these branches of surgery has been close in the past. It must 
become even closer in the future if we are to continue to advance 
in our treatment of this serious disease. To this end we must not 
only compare our results, we must reconcile our differences and 
also see and study each other’s cases. Finally, we must each of 
us adopt the advances made by the other, scrapping our own 
methods wherever we can find better ones. 

Let us first consider the allied subjects of pathology and et1 
ology. Brain abscess for the purposes of this discussion may be 
defined as any localized collection of pus lying within the cranial 
cavity. (This definition will exclude diffuse inflammatory proc 
esses such as encephalitis and meningitis, except in so far as 
they are associated with true abscess, and will also exclude thrombi 
except as they are associated with abscess. The pathologic 
process thus is an abscess lving within the cranial cavity, caused 
by any one of innumerable micro-organisms or by a mixed in 
fection). The infectious organisms most commonly found 
would include the streptococcus, staphylococcus, pneumococcus 
and a mixture of these with other organisms, particularly the 
colon bacillus. Few surgeons realize how frequently the colon 
bacillus is found in brain abscess, nor how frequently the pus 
from a brain abscess may be sterile. These, I believe, represent 
our usual findings, especially if the abscess is secondary to an in- 
fection arising in the realm of the otolaryngologist, but we must 
be eternally on the watch for multiple or dumbbell abscesses or 


for strange infections with bizarre clinical pictures and unusual 
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operative findings. I believe that you gentlemen whose work is 
primarily devoted to nose and throat diseases see as many or 
more abscesses than we whose work is primarily neuro-surgery, 
but that we see more abscesses arising from structures other than 
the air passages. Among these other infections may be men- 
tioned tuberculous abscess, abscess due to yeasts, and finally those 
due to fungi such as streptothrix and actinomyces. These fungus 
infections have forced themselves to my attention during the last 
few years. A recent experience was of particular interest: 

The patient, an elderly man, had had severe right facial pain 
for several weeks following extraction of some teeth under local 
anesthesia. The pain came on very promptly following the first at- 
tempt at extraction, which was unsuccessful owing to lack of an- 
esthesia following novocaine injection. After some weeks the pa- 
tient developed an orbital abscess which was opened and drained 
but did not subside. The process extended gradually with 
brawny swelling about the eye and exophthalmos, but without ele- 
vation of temperature. The next development and the one that 
brought him under my care was the appearance of signs of in- 
creased intracranial tension and right-sided cortical irritation. 
Operation revealed a small abscess beneath the anterior portion of 
the temporal muscle, marked thickening and infection of the 
underlying bone and of the meninges, and an area of porky hard- 
ness in the temporal and frontal lobes in which were several small 
abscesses. Examination of the pus showed actinomycosis. Au- 
topsy revealed that the infection involved the base of the skull 
apparently entering at the foramen ovale or rotundum. The in- 
fection had apparently traveled up the nerve sheaths from the 
jaw to involve the base of the skull. 

Such experiences as the above bring us all to the realization 
that brain abscess is not a simple lesion but one in which the caus- 
ative agent may be very varied. Other cases might be quoted as 
follows: 

A child with an influenzal abscess and meningitis following a 
simple depressed skull fracture; an old gentleman operated on 
for brain tumor with no thought of abscess, who in reality had a 
metastatic brain abscess, and a case operated on by my associate, 
Dr. Hodgson, that showed a tuberculous abscess of the frontal 
lobe without other demonstrable lesion. Such cases as these are 
less often seen by the otolaryngologist and seldom by the ophthal- 
mologist, except the case of actinomycosis. 
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We neuro surgeons must remember, nevertheless, that brain 
abscess is usualiy caused by inflammatory disease in the air pass- 
ages, and that we must look to you to help us wherever this oc- 
curs. We must a// remember that suppuration anywhere in the 
body may cause brain abscess, though of course suppuration in 
the lung is probably the most common primary focus after the 
upper respiratory tract. Blood stream infection is another com- 
mon cause, but even in the absence of any evidence of septicemia 
we may have metastatic brain abscess from such distant foci as 
pelvic abscess and the like. 

We must remember that the character of intracranial infec 
tion due to adjacent inflammatory disease will vary considerably 
according to its location. Infection of the frontal sinuses is the 
commonest cause of osteomyelitis of the frontal bone. This dis- 
ease 1s frequently fatal and its course rapid. Should it become 
chronic or even subacute, frontal lobe abscess is a common com- 
plication. Infections of the ethmoid and sphenoid cells, on the 
contrary, seldom result in abscess. Diffuse meningitis is the rule, 
and if abscess does occur it is almost invariably a subdural or 
subarachnoid abscess rather than infection within the brain itself. 
lf we continue from before backward we come to the most com- 
mon brain abscess, that of the temporal or parietal lobe. Such 
abscesses arise usually as the result of middle ear disease and it 
is in these cases that we may find the process occurring by direct 
extension. | think, however, that abscess from direct extension 
is far less common than was taught a few years ago and that in- 
fection from septic thrombi is more usual. Finally, we come to 
cerebellar abscess. Acute cerebellar abscess presupposes a Coex- 
istent thrombosis as a result of mastoid disease and does not 
occur by direct extension. Chronic cerbellar abscess presupposes 
a preexisting sinus infection which may be healed. These facts 
must be borne in mind in the treatment of these various types of 
abscess. 

When we come to the question of diagnosis of brain abscess 
we find that we must not depend on our own efforts alone but 
must call for the co-operation and knowledge of a varied group 
of consultants of whom the neurologist is the most important. 

In many instances the diagnosis is clear with typical history 
of focus of infection, followed by increasing signs of intracranial 
extension including headache, somnolence, etc. Examination re- 
veals choked disc, changes in the visual fields, cerebrospinal fluid 
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changes and evidence of weakness of one side of the body, or 
cortical irritation. With such a case we have no difficulty, but 
there are many atypical and puzzling cases that do not present 
the classical picture of abscess. Take for example the differential 
diagnosis between brain abscess and brain tumor. These two dis- 
“ases may present at first glance an almost identical clinical pic- 
ture. Where, then, may we find important differences? Brain 
tumor is a non-inflammatory disease, and abscess is inflammatory ; 
vet the temperature chart may be flat normal in both cases. The 
white count, however, is often a clue. A persistent leuocytosis, 
particularly with an increase in the polymorphonuclear leuco 
cytes is very suggestive of abscess, and on this alone the diagnosis 
sometimes hinges. 

The cerebrospinal fluid picture is more complicated but is of 
no less importance in arriving at a differential diagnosis. Pressure 
relations, chemistry and the cellular elements are all important 
and for this reason we must insist on a complete and thorough 
examination of the fluid if lumbar puncture is not contraindicated 
by evidence of marked increase in intracranial tension and com 
pression of the medulla. 

Meningitis is of course easily differentiated by the presence 
of polymorphonuclear leucocytes and by the decrease in chlorides ; 
hence the diagnosis of abscess with complicating meningitis, as 
against tumor, is readily made. I-ven the presence of a small num 
ber of polys. is usually a very strong indication of abscess. 
In both tumor and abscess the pressure is increased, protein is 
increased, and if there is no meningitis, chlorides are normal. An 
increase of lymphocytes is strongly suggestive of abscess as 
against tumor, but not absolutely positive, as we have recently 
discovered that there are a few tumor cases that show a similar 
increase in lymphocytes. Thus we must not make a diagnosis of 
abscess as against brain tumor solely on the presence of lympho 
cytes. We can say such a diagnosis is probable, but in order to 
make it certain we must have other presumptive evidence of ab 
scess either in history or the physical examination. 

Syphilis and tuberculosis will give a similar cell picture, but 
these diseases can almost always be differentiated by other means 

Dr. Eagleton has stressed the importance of fundus and vis- 
ual field examination in abscess. We should take the lesson to 
heart for here is a diagnostic measure which not only gives us 
important means of localization, but also gives us perhaps the 
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optimum time for operation. The differential diagnosis between 
sinus thrombosis and abscess has been freely discussed of late 
and is far more in your province than in mine. From the view- 
point of the neurological surgeon, Tobey and Ayers’ test for 
sinus thrombosis by compression separately of each jugular vein 
would seem to be logical and accurate. In the few cases in 
which I have seen this test used it has been of definite value, and 
| know from experience that in tumor this test is not positive. 
Some confusion may be caused in the rare case where jugular 
compression causes temporary cessation of the heart beat from 
stimulation of the vagus. This occurrence is rare and is quickly 
recognized by the fact that the radical pulse stops. The heart 
starts beating again as soon as compression is released. 

Differentiation between a slowly leaking abscess, particularly 
a superficial abscess, and meningitis is at times difficult and often 
impossible. I-ven an increase in intracranial signs with improve- 
ment of the cerebrospinal tluid findings may not tell the story for 
a certain amount of walling oft at the level of the tentorium or 
below may give the same picture in diffuse meningitis as in ab 
scess. ©)f course here we are faced with the question—when 
does walling off of a diffuse meningitis constitute an abscess? 

The treatment of brain abscess is essentially surgical but 
there is nevertheless a good deal of difference of opinion as to 
how and when. To my mind one of the very important considera- 
tions is the original focus, especially if such focus be demon- 
strated in the nasal sinuses or mastoid. This should be cleaned 
up as rapidly and completely as possible. Frequently it is wise to 
do this before attacking the intracranial lesion, particularly if the 
position of the latter is uncertain or if it is of recent and rapid 
development. 

| am not one of those who believe that a probable case of 
brain abscess must be explored at once and the abscess drained 
at all hazards. I believe that as soon as an abscess can be satis 
factorily localized a careful but determined effort should be made 
to evacuate it, but | am firmly of the opinion that many patients 
have been lost as the result of ill-planned and ill-executed search 
for a brain abscess before such an abscess had been given time to 
indicate its position. Better a certain amount of delay rather 
than a brain, lacerated and infected by too enthusiastic explora- 


tion. 
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During the investigation of the original focus, the surgeon 
should watch closely for a lead. If one is found he should follow 
it carefully through skull, meninges and brain and drain the ab 
scess wherever possible through the original focus. For this rea- 
son I am firmly of the opinion that abscess of this nature should 
be handled by an otolaryngologist. There is, however, one very 
important proviso, namely, that the otolaryngologist be conve 
sant with modern methods in neurosurgery and by training and 
practice able and willing to apply them. If such an operation 
is performed by one ignorant of these procedures, the result will 
probably be deplorable. It is better to wait for a trained con- 
sultant than to plunge in ignorance. We at the Massachusetts 
General Hospital are very fortunate in our close affiliation with 
the Eye and Ear Infirmary and the close proximity of the two 
institutions. We are often able to combine our forces to good 
advantage, and have occasionally been able to carry out the fol 
lowing plan, The exploration of the original focus and, if pos- 
sible, drainage of the abscess is carried out by the otolaryngolo- 
gist. Then if a free exploration of the brain through a clean 
field is indicated, the neurosurgeon, who has been present from the 
beginning, can step in with a complete fresh lavout and carry on 
without loss of time. In many institutions such cooperation is 
not possible. Under these circumstances the surgeon, be he oto- 
logist or neurosurgeon, must be prepared to carry out both pro- 
cedures. On account of the special training and technique neces- 
sary for such operations as exploration of ethmoids, sphenoids or 
mastoid, the otolaryngologist should usually have the preference 
if the operation is to be carried out entirely by one man. 

We have already spoken of the etiology of abscess, particu- 
larly the fact that some of them are caused by inflammatory pro- 
cesses in the nasal sinuses or mastoids, and others are frankly 
metastatic. We have also spoken of the advantages of ex- 
ploration through the original focus if this is possible. Here is a 
word of warning. The neurosurgeon must take care not to over- 
look the possibilities of direct extension and the otolaryngologist 
must investigate his cases from all angles that he may not over- 
look some distant primary focus. 

If a brain abscess has been located through the original focus 
we must assure ourselves that drainage is adequate before we 
stop. In many parts of the body partial drainage of an abscess 


cavity may, effect a cure, but this is not true in the brain. There 
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are many factors that contribute to this, and among them may 
be mentioned the formation of a dense wall of inflammatory tis- 
sue about the chronic abscess, the lack of power of resistance and 
repair in brain tissue, and the well known tendency of brain ab 
scess to burrow deeper toward the ventricle rather than toward 
the surface. Thus it is frequently necessary to drain the ab- 
scess de novo through a clean area even if it has occurred by d1- 
rect extension. Drainage through a clean area is almost always 
necessary in subcortical metastatic abscesses. 

In this matter of exploration and drainage through a clean 
area we find that both the otolaryngologists and the neuro sur- 
geons have contributed to our knowledge. To men like Cushing 
and Frazier we owe the technique of modern brain surgery, but 
the more recent advances in exploration and in the technique of 
drainage we owe to Eagleton, Mosher, King and others. Cere- 
bral abscess can be searched for in one of two ways, either 
through a small drill hole or a PO 1] sized bone flap. The choice 
ot type of operation depends somewhat on the definiteness of 
the localizing signs, condition of the patient and location of the 
abscess. I personally have a leaning toward exploration through 
a drill hole, particularly if the patient is in poor condition. <A 
small nick only is made in the dura and the exploration is made 
with a large, round-pointed Cushing needle. Great care should 
be taken not to puncture the ventricle. (Punctures are made in 
various directions and to various depths.) If the abscess is 
reached at an angle favorable for drainage, two courses are open 

one to open and drain it completely at one sitting, and the other 
to do it in two stages as ina lung abscess. If the latter course is 
decided upon only as much pus is evacuated as is necessary to 
relieve extreme tension, and the needle withdrawn. The opening 
in the skull is then enlarged, the dura turned back and the ex- 
posed brain covered with cotton. The scalp is closed tightly over 
the cotton and left untouched for twenty-four hours, thus per- 
mitting a certain amount of walling off before the abscess is 
freely opened. At the second stage which can usually be carried 
out without any anesthetic, the abscess is again opened and treated 
according to the desire of the operator, either by resection of the 
overlying brain, insertion of a Mosher drain, or simple drain- 
age with a rubber tube. One must be guided in one’s choice by 
the depth and position of the cavity and by the thickness of its 


wall. | believe that where it is applicable, the King operation 
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should be of great value though my experience with it has been 
small. I do not believe that one should resect the motor cortex, 
speech or visual centers, or brain in the vicinity of these struc- 
tures in order to apply this procedure. If the surgeon prefers to 
handle an abscess at one sitting rather than two, the same pro 
cedure can be carried out or a bone flap turned down if desired. 
The one outstanding disadvantage of the two-stage operation is 
the possibility of losing the abscess and not finding it again, 
This I believe is more than outweighed by the lessened risk of 
meningitis if this procedure is carried out. 

We should remember that brain surgery demands a careful 
and delicate technique—one that differs markedly from any other 
kind of surgery and that we must apply this technique in our 
handling of brain abscess. Careful and accurate hemostasis is es 
sential, and this cannot be obtained by hemostat and ligature 
alone. The use of Cushing clips, cotton pledgets and bits of 
muscle should be familiar to us all. More recently has come the 
use of the Bovee apparatus, or some modification of it, whereby 
cutting and hemostasis are obtained by means of electro-coagu- 
lation or dessication. Such an apparatus is a great help in all 
brain surgery and almost an essential for excision of brain tissue, 
as in the King operation. I have spoken of the use of a Cushing 
ventricle needle to explore for abscess. For such use the hub of 
the needle should be bored to take a syringe point or, better, a 
metal adapter fitted to a rubber tube. If this is used pus need not 
be spilled in the wound. It is essential to keep the needle in place 
after the abscess has been reached until the opening has been 
sufficiently enlarged and the drain inserted. The drain should pro- 
ject well into the abscess cavity and be held in place by sutures 
in the scalp. Personally, | have found the Mosher drain more 
satisfactory than any rubber tube or combination of tubes. Drain- 
age of acute cerebellar abscess with the usually coexisting sinus 
infection is very definitely in the province of the otolaryngologist. 
Chronic cerebellar abscess should be drained through a clean 
field. 

Everyone must use his own judgment in the after care of 
brain abscess, and the process varies so much that each case is 
more or less a law unto itself. The essentials are that drainage 
shall be complete, that the drain shall remain undisturbed for a 
long time, weeks if necessary, and that the back wall of the ab 


scess be left intact. | have never made any attempt to sterilize 
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the abscess cavity. If there is any possibility of extrusion of the 
wall of a thick-walled abscess, it should be encouraged, but no 
attempt should be made at rapid removal. If there is a com- 
plicating meningitis, aseptic or septic, it should be treated by re- 
peated lumbar or cisternal puncture. 

The prognosis of brain abscess depends on the virulence of 
the organism, the position of the abscess, and the presence or ab- 
sence of a so-called capsule. It is true that the early soft-walled 
abscess is difficult to treat and the results are not good. I do be- 
lieve that there is little to be gained by precipitate operation on 
a septic infarct in the hope that it may be an abscess. 

The neurosurgeon can bring you nothing new and startling 
in the diagnosis of brain abscess. He can perhaps offer you cer- 
tain refinements in the technique of brain operations which are 
not needed in operations on the nose, throat and ear. He must, 
however, call on you for assistance in the care of the original 
focus in most cases of brain abscess, and it 1s only through the 
continuation and extension of the cooperation which has existed 
between the otolaryngologist, the ophthalmologist, and the neuro- 
surgeon that we may further benefit our patients and increase 


medical knowledge. 





























BRAIN ABSCESS—METHODS OF DRAINAGE 
Harry P. CanHILt, M.D. 
BOSTON, MASS. 


Mr. Chairman, Members of the American Academy of Ophthal- 
mology and Otolaryngology: 


It is a bold task to address you on the subject of brain ab 
scess when one is not bringing forward anything new or original. 
Were it not for the fact that I feel so earnestly the advantages of 
the transmastoid and subtemporal approaches in most cases of 
otitic brain abscess, | should hesitate to advance my views on this 
subject for your consideration. 

Results in the treatment of brain abscess will vary greatly 
with the nature of the condition. No definite method will be 
suited to every case. Any procedure will demand a complicated 
technic. Any operation will be dangerously traumatic. The 
simpler we can make its execution, the more perfectly it will be 
carried out, and the evils of hemorrhage, oedema, and lacera- 
tion of tissue will be greatly lessened. 

This technic of necessity embraces two salient points: First, 
the avenue of approach; and second, the method of drainage. The 
simpler we can make this approach, the simpler our type of drain- 
age, giving due consideration to the problem before us, the bet- 
ter our results must be. 

In abscess of the temporo-sphenoidal lobe, the approach 
must be either through a bone flap, a temporo-parietal decompres- 
sion, a subtemporal decompression or through the mastoid tegmen 
extended. Approach by means of the bone flap gives a large field 
of exposure, some advantages if a certain type of meningeal ab- 
scess is present, and less danger of infection if the abscess is not 
located. But it does add to the operative time; it does add to the 
possibility of trauma. Hemorrhage from the postero-inferior bor- 
der of the bone flap may be exceedingly troublesome. The abscess, 


if localized, is given opportunity to invade freshly opened tissue. 
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\ccidentally, even the infected aural area may enter the field. 
Theoretically, at times it has advantages; practically, in the hands 
of the otologist this is not so. 

The subtemporal decompression has many of the favorable 
points present in the bone flap. In moribund cases with a sclerotic 
mastoid, not yet operated upon, it 1s the approach of choice. 
When the mastoid is of a type requiring the use of a mallet and 
youge, or the technic of the operator includes it as a necessity, 
this operation is of value. 

Approach through the mastoid or tympanic tegmen has 
given a higher average of recoveries than any other method; the 
meningeal approach and even the cerebral approach is often 
walled off. Here granulations on the dura or exposed dura guide 
one to the meningeal o1 intracerebral abscess in over fifty per 
cent of cases. Here, the abscess is frequently nearer the cortex. 
Here, a fistulous stalk opens at times. Here, the cortical cells do 
not belong to any important cerebral centre. In meningeal and 
cortical abscess, and where the abscess is not localized, its disad- 
vantages can be reduced by remembering these possibilities in the 
operative technic. 

The ideal treatment of a brain abscess would be to remove it 
in toto. This has been successfully accomplished ; but the surgical 
shock, the encephalitis, the hemorrhage and danger of infection 
from the stalk, if present, or from the diagnostic puncture, or 
from rupture of the capsule, are insurmountable obstacles in the 
way of its success. 

Partial removal of the wall of the abscess by unroofing it, 
with herniation, greatly decreases the dangers of the removal in 
toto. You are all familiar with the essentials of the King opera- 
tion. It is one of the brilliant achievements in American surgery. 
The danger of recurrence due to partial collapse of the capsular 
wall of the abscess cavity or to retained infection and secretion of 
the capsular wall, is reduced to a minimum. The secretory cap- 
sular lining, whatever little remains, is replaced by granulation 
tissue. Drainage is not a serious problem. 

In frontal lobe and in temporo-sphenoidal abscess, especially 
if it is on the right side, the King technic must be given ample 
consideration. In cases unsuccessfully drained through the mas- 


toid, it has taken care of the recurrence. 
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The other methods of treatment vary from complete evacua- 
tion and inspection of the lining capsule through the encephalo 
scope to simple repeated punctures. 

The type of drainage may range from the fenestrated metal 
or glass cylinder and wire gauze to rubber tubing and tissue. We 
must be open-minded and let the emergency guide our choice. All 
drainage is for the purpose of emptying the abscess cavity so that 
the intracranial pressure may obliterate it. Once the drainage 
tube is in place, various aids may be employed to assist the cere- 
bral pressure, such as rotation ef the head, gravity, lowering of 
the top of the table, suction, ete. 

The removal of a cone of cerebral tissue reaching to the 
capsular wall by means of the radio knife and loop of Bovie has 
proved very satisfactory in several recent cases. It has permit 
ted the wire gauze drain to be placed more accurately and with 
less trauma and hemorrhage. Hence the use of the larger Mos 
her drain will become more common. 

The formation of a fistulous tract about the drain to the ab 
scess cavity in part makes the capsule extend to the surface of the 
brain. This approaches in a degree the unroofing method of 
King. Hence the drain, when in proper position, should not, 
ordinarily, be disturbed for from four to six weeks. It takes a 
considerable time for neuroglia tissue to form about the tube. 
After that time, the stay sutures may be incised and the brain 
permitted to expel the drain slowly. 

Lipiodol injection has been of value in several of our cases. 
Its use is indicated in all drainage cases with persistent purulent 
discharge, headache, or other questionable signs or symptoms. It 
has made clear in some cases that the drain was not in proper 
position and was outside the capsular wall. It has shown how 
easily recurrence can be favored by imperfect collapse of the 
wall. It has been, in a way, a measure of the abscess drainage. 

There is in the school of the present day one group favor 
ing larger and larger drainage openings, while another is using 
repeated puncture and suction. Rubber drains of fine calibre are 
favored by the latter group. 

In the treatment of cerebellar abscess as in abscess of the 
middle fossa, there is some question as to the avenue of approach. 
If symptoms or signs of labyrinthine involvement preceded those 
of cerebellar infection, the paramastoid route through Traut 
mann’s triangle, with at times obliteration of the lateral sinus, is 
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the route of choice. When the abscess is secondary to sinus in- 
volvement, drainage through the inner sinus wall has been our 
customary procedure. lf « x ploration of the mastoid cells poster- 
ior to the sinus reveals the presence of an extra-dural abscess, the 
irea of protective meningeal adhesions should be used. 

The importance of deciding which of these three avenues 
has a given area of meningeal protection may mean the difference 
between success and meningitis. Like so many of our operative 
points, we are indebted largely to Dr. Eagleton for this. The 
wisdom of bilateral occipital decompression in such cases is bet 
ter left te the neurological surgeon. 

Che importance of measuring the spinal pressure in temporo 
phenoidal abscess, and of the lateral ventricle of the unaffected 


1.7) ai . : 
side in cerebellar cases immediately before the operat on, must 


] ] 
not be ove rlooked. 


In conclusion, the mistakes one may make in certain intra 
piarachnoid, cortical and unlocalized abscesses will be more than 
compensated for by the value of the protecting meningeal ad 

ons and cortical reaction over the avenue of infection from 
the mastoid. The radio knife and lipiodol injection have proved 
valuable. The simplicity of this technic with the Mosher drain 
will appt al to the otologist who does not possess the facilities nor 


the opportunity for keeping his neurological surgery at its best. 


DISCUSSION OF SYMPOSIUM ON BRAIN ABSCESS 
Dr. Josern EF. J. Kinc, New York City Mr. Chairman: I thank you 
for the very courteous invitation to take part in the discussion of these 
most important papers, all of which I have thoroughly enjoyed. 
I first want to take an adverse stand in regard to Dr. Eagleton’s 


remarks relative to his own power of “observation,” for if one reads his 


book, which he says is full of errors, one will find the most minute de- 


scriptions of pathology, just what one should see if he looked. His de- 
scription of pathology in his book makes one feel very much as if he had 
attended the autopsy himself 

I shall confine my remarks to the treatment of brain abscess. The 
majority of cases with which we have had to deal were cerebral rather 
than cerebellar abscesses. Regarding the prognosis, I do not think there 
is very much difference between the results obtained in temporo-sphenoidal 
and frontal abscesses. So far as the type of infection is concerned it has 
been my experience that in those in which the streptococcus is present in 


le. Next comes the 


encapsulated abscesses, the results are more favorab 
staphylococcus, and the least favorable is the pneumococcus. 
We have all seen cases of suspected brain abscess in which we did not 


know whether an abscess was present or not. In all such cases it is impor- 
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tant to get rid of the source of infection first—except in the case of a 
metastatic abscess—either by a proper mastoid procedure, or a propet 
operation for ethmoid or frontal sinus infection. Much to my sorrow | 
operated upon a man for frontal lobe abscess in which the abscess was not 
present. He had frontal sinus disease, with an extradural abscess, and 
previous to the operation on his frontal sinus I made an unnecessary ex- 
ploration in the frontal lobe. I had two cases which should have re 
covered, but which died, the one in which the frontal sinus operation was 
not done until too late, and the other in which the operation on the frontal 
sinus had previously been done three months before, but in which re- 
infection took place. After the brain abscess was practically well she 
developed a secondary brain abscess from the frontal sinus. In cases of 
doubt it is my opinion that one should first attack the source of infection 
rather than exploring the brain and looking for something which may not 
exist. 

From the practical standpoint all we care about in any of these 
operations or procedures is that the patient lives. We do not care whether 
he survives as a result of one procedure or another. The procedure 
which gives the best results in the hands of the operator should be used 
No one procedure will cure all brain abscesses, and I do not think that 
all combined will do so. There are certain cases in which the Mosher 
drain is probably the most logical one to use. There are some cases in 
which a small drain, especially in the deep-seated abscess, will probably do 
much better. Such a drain has been used by Dr. Coleman of Richmond; 
and there are cases in which the procedure which I have suggested will 
probably give the best results. I do not think that any one type of opera- 
tion will give good results in all cases. Therefore, we should be prepared 
to use the type of procedure applicable to the case in hand. Dr. Eagleton 
has used an inverted osteoplastic flap. Dr. Adson has used an osteoplastic 
flap with the drain brought out through its central portion. Dr. Dandy 
proposed a tapping of the abscess without aspiration to relieve the pres- 
sure, and let it go at that. Some claim that the contents of the abscess will 
become less and less virulent, and may even become absorbed, and state 
that the patient gets well. I do not know about this type of procedure. 
Many of these patients undoubtedly go home and are well for some time, 
but I am under the impression that it is not logical to let a patient go 
around with such a potential volcano in his head. Dr. Coleman has used a 
small drain which is left in position in the cavity for a long time, and it is 
surprising to know the results which he has obtained. In the group of 
cases which he reported to me there are included 20 cerebral and 4 cere- 
bellar abscesses. Metastatic abscesses were not included. Of the cerebral 
abscesses, three died, two of meningitis before operation. Of the cere- 
bellar abscesses two died. This is indeed an extraordinary group of cases. 

I have advised herniation of those abscess cavities which are suitable 
for such a procedure after one case in 1920 which accidentally herniated 
and recovered. Other cases which had been drained with rubber tubes 
have died. After three cases had recovered by allowing the abscess cavity 
to herniate, I was advised by Dr. Berry to write a paper on the subject. 
The procedure which I advised was described in this paper. In these 
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cases and subsequent ones herniation of the abscess cavity outside of the 


cranial cavity was desired and accomplished. These, and others later in 


which imilar procedure was done, recovered. I would not use this 
| edure in all case One cannot expect an abscess at the base of the 
brain to be cured by herniation. I think probably I have made two mis- 
takes in the original procedure. In the first place, I think the opening in 
the skull should be somewhat smaller. In the second place too much 
herniation should not be allowed. Practically all of the cases which I 
have had that recovered were encapsulated. When one inserts the brain 
r exploratory purposes and tl idee f the al s is 

located, there 1 distinct resistance offered to the canula producing a cer- 
un elin similar to the resistar offered by a thin-walled 

rubber ] Il ¢r mu } Si I ty lof n kine "1 h i Inr , nening in the 
skull and opentr th bscess immediately, in the next case which I 
( I proj to remove the overlying brain tissue and allow the 
ss which has not vet been punctured to herniate somewhat. so that 

idh I 1 \ form ] ut t prev u t opening or the 1] Wing dav, thus 
preventing meningiti This suggestion is similar to that of Dr. Mixter 
At the end of 24 hours a certain amount of herniation will have taken 
place, and adl ns will have formed between the brain rtex and the 
—_ eae oe See | ee lancer of enteadine the infechon 
Openine tl ! n the following day is nothing more thar dressing 
The overlying brain tissve 1s of but very little value. This tissue bleeds but 


hich we have to deal are 


in the tem r nhene lal or tr nt ] reo ns, and heat £ w in thy parietal. 
so I doubt if it makes any difference whether this brain tissue which has 
lost its bl 1 supply is removed not 

Whil mine here vesterday I considered the question of over-hernia- 
Sen 1 , P I thenots that-nachane 20 SOR f my cases 
too ft ! ( , lowed to herniat I was consider the idea of 
h I le 1 | S t rial 1 that u 1 1D MI her’s 
+] —— eee ee ee ee eng |, eee wcopia 
of « to fit the fferent ed abscesses. I considered insert- 
a +] P co 4 ket-like A. . r the hsocece ¢ 1 vlow h cavity 
to he t til it was on a level with the skull, then remove the device 


and prevent further herniation. Once the cavity has herniated until none 


of it remains in the skull, the object of herniation has been accomplished. 


From this point onward, the area should be allowed to granulate over and 


heal. This I propose to do with the next case of encapsulated 


I have had seven cases which got well, and I have seen two cases die 
which should not have died. I have had several cases, upon which I 


operated, die, but in these cases no hopes for recovery existed. I want to 


reiterate the importance of late operation for brain abscess. Some patients 


l 


may die by waiting, but there is no doubt that when encapsulation has 
taken place the prognosis is more favorable. In all cases in which encapsu- 
lation has taken place the patient has passed through a stormy period at 
1 


first, and finally encapsulation took place. If we could only keep our 


fingers off, and not allow ourselves to be rushed into a situation due to 
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the family wanting us to do something for the patient, and if we could wait 
long enough to allow encapsulation to take place, | think we will save 
many more of these patients. Only one of my cases which recovered was 
non-encapsulated. 

Several years ago brain abscess by the profession in general was con 
sidered a hopeless situation as most cases did not recover. Therefore 
interest lagged. In recent years, however, more and more papers have 
been written on the subject, and everybody has become more interested in 
it. So if at such meetings as these everyone tells everyone else what they 
think about it, and discusses the subject, eventually we will have improved 
methods and procedures, and in the end we will be able to lower the 


mortality rate in brain abscess 


Dr. S. J. Koperzky, New York, N. Y After the excellent sympos 
ium presented this morning little remains for me but to summarize, to 
stress some of the salient points and mention some of the outstanding 
facts. 

The standpoint of the ophthalmologist, of the surgeon, and of the 
otolaryngologist have been presented to you. Let us look at the question 
from the standpoint of the clinician. As one sits amazed and stunned, 
listening to Dr. Eagleton, one realizes that diagnosis is still an art and 
cannot be done by any set rules or definite formula. And on that art 
hinges the handling of brain abscess. As Dr. King said, all the procedures 
combined and applied to certain cases would not cure them. We should 
first separate the cases in whith we can reasonably expect a cure from 
those in which no method that we have on hand can produce a cure; and 
we should not operate on the latter cases. Such operations only throw 
surgical procedures into disrepute 

Dr. Eagleton stressed the history. We should know the pathology 
that preceded the suspected brain abscess, know it very definitely Ab 
scesses are either capsulated or non-capsulated, and I partly disagree with 
Dr. King that in all abscesses you should wait indefinitely for encapsula 
tion. Abscesses that are of hemorrhagic origin, or come from infarcts into 
the brain, move too fast the lesion develops so quietly that the patient is 
soon dead—before any evidence is presented that we can see clinically. So 
while it is proper to wait for rational development and not rush in during 
the very early period still we must realize that certain abscesses will never 
form a capsule, especially in cases where the abscesses are multiple 

I wish there was agreement among the ophthalmologists. J wish the 
reports that we get were written in common terms that all could under 
stand. One hears quite a distinguished member of this society say that 
there is considerable confusion as to what a given man means by optic 
neuritis and swelling of the nerve head. That ought to be straightened 
out. We are not speaking the same language and it leaves us at a disad- 
vantage. 

The ear presents the definite lesion. The chronic cases produce an 
abscess of one type, and the acute cases another, according to the lesion in 
the ear. My own experience is that the average type produces an abscess 
close to the ear. With the hemorrhagic type of mastoid—the septic type— 
the lesion in the brain may be anywhere. 
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The neurologist’s standpoint was not presented this morning. My ex- 
perience with these gentlemen is that they are so impressed with the slow 
growth of tumors that as a class they do not appreciate the more rapid 
growth of abscesses and the swifter change in the picture in these cases 
Usually the otologist will make the diagnosis before the neurologists have 
summarized the varied refiexes or absence of function in the nerves they 
study. We must learn to ascribe greater significance to minute changes in 
the nerve-reactions, so as to get an earlier diagnosis localizing the given 
le sion. 

There is much in what Dr. Eagleton says, and I would be the last to 


} 


] beyond the rules and regu- 


deny it. But men of Dr. Eagleton’s genius are 


lations that govern the rest of us. Many of the observations he makes 
and speaks about, I hope later to be able to place in their proper category 
and use. I trust his observations, but I fear I am unable to follow his 
reasoning. The fault may be mine 

We are dealing this morning with abscesses and not with infarcts. 
That is an entirely different lesion. An infarct does not necessarily result 
in an abscess 

I would like to make one point. That is, that I thoroughly agree with 
Dr. Mixter that lunbar puncture can be done if performed as he describes 


1 
| 


it, in almost every case. It should not be done roughly and uncontrolled 
by a manometer 

It is hard to do justice to a discussion such as this in the time per- 
mitted, but I thank the officers for the courtesy extended to me to add 


what I can to the discussion of this difficult subject. 
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Marked Concentric Contraction of the Visual Fields—A Study 
of 100 Consecutive Cases 


Wittiam D. Row .anp, M. D., 
AND 
ALLAN WINTER Rowe, Ph. D. 


BOSTON, MASS 


The present paper deals with the results of an analysis of 
the eye examinations on a series of nineteen hundred (1900) 
patients who were seen in the course of a general diagnostic 
service. No selection in these cases was made by the opththal- 
mologist, the eve examination being a routine procedure on all 
House patients on this service, while additional data came from 
a complementary out-patient service where the selection of cases 
for the eve examination rested in the hands of the examining 
physician with whom each patient first established contact. 

In so large a number of examinations made under such con- 
ditions a number of departures from the normal will present for 
which no patent explanation is directly available. <A series of 
cases, such as those under consideration forms a concrete illus- 
tration. Analysis of all of the available data performed on the 
patient may bring to light, however, through a series of unmis- 
takable correlations, suggestions as to etiological significance for 
the presenting condition. 

Among the nineteen hundred (1900) cases constituting this 
series of cases, there appeared from time to time individuals 
presenting marked contraction of the form and color fields, usu- 
ally concentric and in a large percentage symmetrical. Few of 
these patients disclosed the usually recognized causes of such a 
phenomenon, and the series was allowed to grow until enough 
cases were available to render a statistical analysis suggestive. 
As a matter of fact there were one hundred and two (102) in- 
dividuals in this series of nineteen hundred who presented marked 


concentric contraction, and the present thesis is a discussion of 
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the probable etiology of the condition as drawn from the data of 
the extensive diagnostic study. That certain of the statistical 
observations shall have meaning the eye examinations here re- 
corded constitute a consecutive series. All of the patients re- 
sorting to the Clinic did not receive eve examinations for reasons 
that need not be discussed here. For this reason the total num- 
ber of patients examined constitutes a definitely larger group, 
and an analysis of the relationship of total incidence of disease 
entity to the eye examination will serve to illustrate the repre- 
sentative character of the complete series. The significant fig 


ures are collected in Table I. 


TABLE | 
CLASSIFICATION OF CASES 
Endocrine Total With Eye Examination 
I. cinciciatiehsianciiihuisdphishaliummnaiile 663 565 85% 
I Beaten sci ienatiiiadaiilalitiiahas 400 234 59% 
ici ea nl waited 309 188 61% 
(ESIC aC Pee a mS 13 13 100% 
EATERS oN re 10 8 80% 
SEAT AY Mae ee 19 18 95% 
STE OE TTT 1031 
Additional 
| ELE ooo Dia cleaniigi le 229 874 70%* 
NN esiiticnisciniencineneanignnives a 
IID, ncccciesnsadiiasadisicicgabisenmisiniioiins 93 


*Omit “Repeats” and “Incomplete.” 


As will be noted in the above table, some fourteen hundred 
(1400) of the cases presented a definite endocrinopathy as the 
primary cause of their disability; another thousand (1000) 
were equally free from any evidence of endocrine disease while 
demonstrating a definite etiology unassociated with the ductless 
glands. Again that the representative character of this group 
may be patent the following enumeration of groups of cases can 
be given. Patients presented tuberculosis, atrophic rhinitis, arth- 
ritis, cholecystitis, various primary focal infections, neuroses, 
psychoneuroses, psychoses, a great variety of primary lesions of 
the central nervous system, epilepsy. the Parkinsonian syndrome, 
chorea; in addition, patients presenting mental arrest, malnutri- 
tion, obesity, gout, Paget’s disease, primary anaemia, the leukae- 
mias, haemophilia, malignant tumors, benign tumors including a 
group of non-toxic goiters, syphilis, and asthma. In addition to 
the above, groups of patients had various diseases of the heart, 
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the kidneys, the eye, ear, skin, liver, gastro-intestinal tract, and 
pelvis. It is understood that none of the individuals in the 
above list gave any evidence of a concomitant endocrinopathy. 

Reverting to Table I, the repeat group represents patients 
who had already been studied and who returned for examination 
to ascertain the effectivity of the various therapeutic measures 
which had been followed, and the incomplete group comprised 
the small number of individuals who for a variety of reasons 
failed to carry through all of the details of the initial study. The 
eve examinations of these two groups are omitted from the gen- 
eral compilation. The unclassified fraction derive chiefly from 
the out-patient service and was composed of individuals who 
had completed the original investigation but whose etiological 
classification could not be determined with certainty. As has al- 
ready been pointed out by one of us? the larger part of the 
cases of this group would have been susceptible to diagnostic 
resolution had opportunity for additional study presented. The 
eye examinations in this group, however, constitute a part of the 
routine series and in the compilation of the relative data they 
are bracketed with the non-endocrine group for purposes of con- 
venience. 

it will be noted that the lowest percentage is shown by the 
thyroid and gonad cases. In the first instance, the other diagnos- 
tic observations many times were so definitely suggestive as to 
render an eye examination superfluous, while the gonad group— 
composed exclusively of ovarian failure of functional or surgical 
origin—otters the poorest measure of individual cooperation in 
the detailed and extensive diagnostic studies on which these data 
are based. In every case, however, it may be said that a repre- 
sentative portion of the individual group had the routine eye 
examination which constitutes the basis of the present thesis. 

In this series, then, of nineteen hundred (1900) consecutive 
eve examinations, a certain number of patients were observed 
who presented a symmetrical contraction of significant propor- 
tions of one or both visual fields. The recognized causes of this 
phenomenon in the past have been glaucoma, optic and retinal 
atrophy, hysteria, and certain brain lesions while a concentric 
contraction with unequal defects has been usually referred to an 
optic neuritis. ° '° When the first of these fields was observed 
and evidence of the several factors noted above proven to be ab- 


sent, the case was filed for reference until such time as added 
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information might throw light on the causation of the phenome- 
non. With the completion of one hundred cases showing marked 
concentric contraction and demonstrably free from the recognized 
causes noted above, the authors have felt that a careful analysis 
of the existing data might throw light on the causative mechanism 
or mechanisms. As a matter of fact the series contains records 
of one hundred and two (102) cases, but as two of these are in 
the unclassified group, they are noted only in the first discussion 
and are then eliminated from the further analysis. 

In Table II is given the primary etiological classification, to 
gether with certain other pertinent data. In reviewing the data 
on these patients it must be borne in mind that the primary thesis 
is to ascertain, from statistical analysis if possible, disease trends 


which may be regarded as of possible causal significance. 


TABLE II] 
PRIMARY CLASSIFICATION 


Contracted Fields 





Se — 


Total 

Number Total + Uncomplicated Complicated 
Diagnosis Examined No. % No % No % 
n° ae 5.5 18 Ss 3 & 
{ae 234 12 5.1 2 17 10 = 8&3 
SCP 188 6 kW ] 17 5 83 
Lesion Central 
Nervous System........ 100 «21 0«621.0 =18 86 3. 14 
ED sitinshcaiiicsibcikso 47 9 19.1 7 78 e & 
Tuberculosis ...... en ae to 3 7 54 6 46 
SS re 77 6 7.8 2 33 4+ 67 
Focal Infection ...... . 28 2 7.1 2 100 QO 0 
Unclassified .......... 2.223 2* 09 


*1. Silicosis (potential TB, familial.) 

*2, Amenorrhoea (study incomplete.) 

Inspection of the table reveals the following facts: 

Practically half of the patients (49) present a primary en 
docrinopathy. Of the pituitary and thyroid cases, between 5% 
and 6% of those examined showed contracted fields; while in 
the ovarian group the incidence was but 3.2%. In the non 
endocrine series, however, 21% of those exhibiting lesions of the 
central nervous system exhibited the anomaly, while more than 
double that percentage of those cases with tuberculosis showed 
the phenomenon. The percentage in the groups with hepatic 
disease and with focal infections are the only two of the non- 
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endocrine fraction approaching the relative incidence in the ne- 
docrine Cases. 

A word may be said at this point in regard to the two un- 
classified cases as subsequently they will be dropped from the 
further discussion. The first Was a young man (See protocol 
Case S-958 at end of paper), who presented marked field con- 
traction but gave no evidence of endocrine disorder. He had been 
a quarryman and X-Ray of the chest showed the existence ofa 
silicosis. That this condition predisposes to tuberculosis has been 
suggested and there can be no question but that it involves a 
very definite disease condition of the lungs. The case is doubly 
interesting as the young man’s father showed the same condition 
(See protocol Case S-957 at end of paper) but himself gave a 
definite history of serious head trauma. This familial incidence 
will be noted elsewhere in the body of the paper. 

The second case was a young woman presenting amenorrhea 
as her chief complaint. A complete study could not be secured 
and for this reason the underlying disease condition not properly 
evaluated. It is possible, however. that hysteria was a factor in 
the case which would exclude it from further consideration even 
if it were not unclassified. As the diagnostic studies were as 
complete as possible and involved both a thorough clinical investi- 
gation and a long series of quantative laboratory measurements, 
and since, further, endocrine diagnosis were established only af- 
ter the elimination of non endocrine possibilities by objective 
test and observation, it follows that a certain percentage of the 
cases presenting demonstrated the presence of a secondary com- 
plication of potential import. An analysis of the hundred cases 
forming the basis of this discussion from this standpoint discloses 
a number of highly interesting facts. Reference to the table will] 
show that 58% of the pituitary cases were without significant 
complications that only 17% each of the two remaining endoc- 
rinopathies exhibited that condition as the single cause. Further- 
more, the complications in all of these groups fell under the sev- 
eral non-endocrine entities listed in the table. 

86% of the cases primarily presenting a lesion of the central 
nervous system were uncomplicated ; three fourths of the syphil- 
itics, one-half of the tuberculous patients, and but one-third of 
the hepatic group. From the raw data of this table one might 
well draw the inference that lesions of the central nervous system 


and syphilis were patently associated with the eve condition, that 
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pituitary disease and tuberculosis were possible etiologic factors, 
and that thyroid and ovarian disease and hepatic dysfunction 
were not of primary importance and of a doubtful causality. A 
further analysis, however, of the raw data permits of a more ex- 
act interpretation providing as it does the factors from both the 


primary and the secondary disease conditions. 


TABLE Ila 


TOTAL CLASSIFICATION 


Primary Secondary Grand 
Diagnosis Est. Probable Total Est. Probable Total Total 
RE 30 l 31 0 0 0 31 
, Sere 10 2 12 0 0 0 12 
OS Se cee eee Lee 6 0 6 ] 0 l 7 
Lesions Central 
Nervous System ....11 10 21 10 7 V7 38 
SEITEN, shsnciasaeniaseens 6 3 9 l 4 5 14 
Tuberculosis .......... 8 5 13 7 _ 26 
3 eee 5 l 6 9 3 12 18 
Focal Infection ...... 2 0 2 9 0 9 11 
78 22 ~~ «100 37 20 57 157 


In assembling the data for this table distinction has been 
made between the established diagnosis resting upon a definite 
objective basis and the probable incidence of a disease condition 
in which past history, circumstantial evidence and other less ob- 
jective factors are adduced for support or establishment. It 
will be noted, for example, that one of the pituitary cases is re- 
garded as probable, while thirty are established. Two of the 
thyroid cases, however, out of twelve must be regarded as prob- 
able inasmuch as a superimposed non-endocrine condition intlu- 
enced certain of the important objective findings, and while al- 
lowance can be made for this influence, there remains some ele- 
ment of assumption in the primary diagnosis. In fairness, how- 
ever, it should be said that in the endocrine cases therapeutic 
tests have supported the validity of the initial diagnosis. With 
the syphilitics, the tuberculous, and those patients presenting in- 
volvements of the central nervous system, subjective evidences 
play a larger part. Over three-fourths of the cases, however, are 
classified on the basis of definite establishment, while the re- 
mainder possess that degree of probability which would consti- 
tute, under ordinary conditions, a well-founded working hypothe- 
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sis. With the secondary factors the established group contains 
twice as many patients as does the probable fraction. That there 
may be no misunderstanding it should be emphasized that in the 
‘probable’ group there is in every case a mass of supporting evi- 
dence but the total picture lacks somewhat of the completeness of 
the better authenticated section. 

Analysis shows here one endocrine case with an endocrine 
factor as a secondary element. This was the single patient in the 
series presenting a so-called pluriglandular syndrome, which in 
her case consisted of a dysfunctional state of the pituitary super- 
imposed upon a hypogonadism deriving from an earlier surgical 
castration. In the interest of simplicity this patient has been 
listed as a pituitary case with the ovarian factor as a complica- 
tion. It will be seen from the table that the one hundred cases 
of the series present, one hundred and fifty-seven (157) diag- 
nostic elements; while reference to Table Il will show that the 
additional complications, fifty-seven (57) in number are divided 
among forty-three (43) cases. In other words, several of these 
patients present evidences of two or more of the conditions which 
are seemingly involved in the study. 

A further resolution of the distribution of the complicating 
factors throws more light on the general situation. In compiling 
these, focal infections are included, as two of the patients pre- 
ented no other demonstrable pathology than that single condi- 
tion. We are inclined to believe, however, from a survey of 
the many hundreds of cases presenting focal infection as such as 
primary or complicating factor that it does not assume the same 
degree of importance as do the other four non-endocrine groups. 


\n analysis 


if the complications 1s given in Table III. 


TABLE III 


Complicate d 


Central 
Uncom Nervous Tuber Focal 

Primary plicated Gonad Lesion Syphilis culosis Liver Infection 
Pituitary nse l 4 2 5 5 5 
Thyroid . 2 @ 2 @ 3&8 &$ @ 
Gonad e §+ © 2 
lesion Central 

Nervous System 18 0 0 0 2 l 0 
Syphilis : 0 l 0 l 0 0 
Tuberculosis 7 0 +} 2 0 0 2 
Liver sara 2 () 3 l 8) 0 0 
Focal Infection Z QO Q 0 0 Q 0 
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Inspection of the table shows that while the larger part of 
the pituitary cases are uncomplicated, the remaining thirteen show 
several secondary involvements. The predominence of liver cases 
in the thyroid group emphasizes once more the frequent associa- 
tion of hepatic dysfunction with thyroid failure that has already 
been reported by one of us.’ Similarly this datum bears on the 
liver figures, emphasizing that a real factor in its relatively low 
incidence is the complication of endocrine disease. The majority 
of the complicated primary liver conditions show some involve- 
ment of the central nervous system as the second factor. The as 
sociation of lenticular degeneration with jaundice may be no 
more than coincidence in connection with these data. It offers, 
however, a suggestive lead for future investigation. 

The relative incidence of each factor, irrespective of pri 
mary or secondary character, may be given most compactly in 


tabular form. 


TABLE Illa 


Primary 





Diagnosis and Secondary 
No a7 

ae iiaigild, a 19.7 
eee 12 7.0 Total Endocrine 
SS See ee ne ee 7 4.5 31.8% 
Lesion Central 
Nervous System .............. 38 24.2 
ero 14 8.9 
Tuberculosis ...... PON orn Be, 26 16.6 Total Non Endocrine 
2S ee ere sida 18 11.5 68.2% 
Focal Infection ................ 11 7.0 


Lesions of the central nervous system are present in nearly 
one-fourth, and pituitary disease in nearly one-fifth of the total 
group. Tuberculosis also is an evident factor, and over one in 
ten show some degree of hepatic involvement. It is, of course, 
possible that the figures for the syphilitics derive from those in 
whom the disease has attacked the central nervous system, though 
it will be noted in the analysis in Table III that but one of the 
nine cases gave evidence of central neural involvement. The 
really striking thing from all of these tabulations is the definitely 
limited number of disease states which present this peculiar con- 
dition out of the wide variety examined. Furthermore, it can 
hardly be fortuitous that in the endocrine group manifesting the 
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ra. 


condition, only 17% respectively of thyroid and ovarian disease 


(3 cases) failed to show a non-endocrine involvement identical 
with one or another of the non-endocrine conditions which con- 
stitute half of the presenting group. The anatomical relationship 
of the pituitary gland with the possibility of traumatic injury to 
adjacent structures as a result of its enlargement, introduces 
what we may call a mechanical clement in its influence which is 
sharply borne out by the statistics as compiled. In other words, 
if we include the somewhat dubious luetic factor, over 509% of 
the group present conditions which may be regarded as involving 
directly or indirectly the central nervous system. 

\n analysis of the twenty-one (21) cases in which a disorder 
§ the central nervous system is the primary factor may not be 


inintormative. The data are collected in Table IV. 


TABLE IV 


\nalysis of Group of Central Nervous Disorders. 


Parkinson Svndrome l 
Little’s [isease ' : ] 
Paget's Disease (with pressure ).. l 
Ie pilepsy (with degenerative change ).. Z 
Brain Tumor.... ‘ ecsousees es l 
Meningitis ] 
Head Trauma..... oe 
Mental Defective 3 
Hydrocephalus ney ceheheiaienaenatabl: a 
Cerebral Hemorrhage ] 
Arterio-sclerosis 2 

Total ‘ , . 21 


Review of the table indicates the protean character of the 
conditions involved and defines the impossibility, at this time, at 
least, of a more detailed analysis of the causal relationship with 
the presenting symptom. The head trauma cases, the largest 
single group, all gave histories of severe injury with presumptive 
damage to the central nervous system. The three mental de- 
fectives were possibly all cases of birth injury. The other items 
require no elaboration. 

In this group there were a number of individuals who have 
been classed as mentally defective. In the majority of instances 
this was a trend rather than an established condition, as in many 


mental defectives it is patently impossible to secure that meas- 
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ure of cooperation necessary for the eye examination. Each of 
the patients in the series who showed any mental inferiority was 
re-tested a sufficient number of times so that the correlation of 
the eye data offered an authority to the final form. In the en- 
tire series of three thousand (3,000) cases there were children 
presenting obviously impaired vision associated with defective 
mentality. Attempts were made with all of these children to se- 
cure eye studies. Where, however, the mentality was so low 
as to preclude authoritative measurements, they have been drop- 
ped from the series. The allocation of patients with mental de- 
fect found in the next table shows a relative uniformity of in- 
cidence with the exception of the central nervous system group 


and even more strikingly that of the syphilitics. 


TABLE IVa 


Detective 





Diagnosis No. (Mental) % 
a chit dabble _— 5 16 
SIE dinkcscdicipiinctpnccipcidentsacicimnphibiicnsy . 12 2 17 
a a a l 17 
Lesion Central 
Nervous System ............. sceuocemsek:. | sae 5 24 
UII sniaiciadehtnsteinisdaieninsliaiibbinlananbinketins 9 4 44 
I i a, 13 2 15 
NN ee chee acca sean Se eerat 6 0 0 
WCC SUDO ins onvdcicnsesscccaceclccsceonce z 0 0 

100 19 


(Analysis of laboratory data omitted.) 


ANALYSIS OF THE EYE EXAMINATIONS 


As was noted earlier in the paper, the material for this study 
derives from a series of 100 cases* each of whom showed marked 
contraction of the form and color fields. This group appeared in 
the examination of 1900 subjects who comprised all of those 
patients receiving eye examinations in a consecutive series of 
3,000 studied during a period of 5 years. 

The technique followed was that required for the use of 
the Peter Hand Campimeter® with a 2° object for form and 
color fields, a 1° object for blind-spot determination, and the 
maculae checked with the %° object for white, blue, red and 


*Note. (Together with two more in whom a diagnosis was not ¢s- 
tablished and who, for this reason, were omitted from further discussion. ) 
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green. All cases were rechecked on a Lloyd Slate (small) using 
a wide-angled hand stereoscope, especially to compare blind-spot 
findings, as well as determine field contractions within the tem- 
poral limits of 20°. The ™%° white object was used in the lat- 
ter procedure, and in most cases larger blind-spots and greater 
contractions of fields were noted with this smaller test object. 
Test objects were passed from blind to seeing, and good daylight 
was the source of illumination. 

It is realized that color fields taken by this method cannot 
be scientifically accurate, so that we have contented ourselves 
with delineating the red field and noting at the examination where 
the blue and green limits lay in relation to the former. It is also 
appreciated that a smaller test object for form, 1° or less, and 
standard illumination as with the Ferree-Rand perimeter would 
have given much more accurate data, but so far as the size of 
the test object 1S concerned, we have erred on the safe Size, 
namely, that these fields are so much contracted as to come well 
within our designation. Likewise good daylight gave us rather 


dependable findings. 


TABLE XIX 


Eye History (PATIENTS) 


Inflam- Photo- Miscel- 


Diagnosis Glasses Vision mation phobia laneous 
Pituitary ..... 12 1] l ] 7 
Thyroid 8 4 0 0 2 
Gonad ....;..-. 3 2 0 0 D 
Total Endocrine 23 17 l l i 
Lesion Central 
Nervous System 6 5 5 2 ] 
Syphilis 4 ] l 2 0 
Tuberculosis 9 0 0 3 0 
Liver . 4 l 0 0 0 
Focal Infection l l 0 QO 1 
Total Non Endocrine 21 8 6 7 2 
Total 16 25 7 8 14 


Table XIX shows that in the histories of these 100 cases not 
much eye complaint was obtained. It will be recalled that the 
ophthalmic examinations were made routinely and not because 
of eye symptoms. Except for a few cases the need of glasses or 


some other visual disturbance formed the chief reference to any 
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eye condition and in practically all of them it was a secondary 
matter and formed no part of the chief complaint. 

In the next table (XX) are certain additional data from 
the visual record. 


TABLE XX 


VISION (each eye recorded separately) 


Better Than Less Than 
20/30 20/30—20/100 20/100 

EERO er 11 0 
Thyroid Siete ieiconsi ae Dannie eteuadeiiied 17 6 l 
at i a al 8 3 l 
Total Endocrine.................... 76 20 2 
Lesion Central 

Nervous System ....................< 33 5 4 
| SE a eee 15 3 0 
, | FE ce 18 5 3 
I i a i 6 4 2 
idee Bo Ta) | 3 l 0 
Total Non Endocrine .......... 75 18 9 
PI ea cas tavasdiancieiN ies 151 38 11 


Only eleven (11) eves had really very poor vision. Of these 
two cases presented retinitis pigmentosa, one in the group of 
hepatic dysfunctions, the other in that with tuberculosis. One 
case in the group with central nerve lesions showed “‘salt-pepper” 
pigmentation, with disc changes. A fourth case found in the 
thyroid group had low visual acuity in one eye due doubtless to 


refractive error. 
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The next table (XX1) collects the data on pathologic pupils, 
blind spots, dises and retin. As would be expected the greatest 
pupil abnormalities occurred in the cases classified under lesions 
of the central nervous system and lues. [enlarged blind-spots 
were found in the groups in which pressure phenomena or nutri- 
tional disturbances were most marked, i. ¢., twenty-two (22) in 
pituitary and six (6) central nerve lesions, with eleven (11) in 
thyroid and seven (7) in the tuberculous groups respectively. 
Yellow and yellowish! discs were found scattered throughout 
the series, the more yellow being found in cases of retinitis pig- 
mentosa, in liver disease, and with pituitary disorders. 

Two cases of elevated nerve heads were found. One, a 
case of pituitary dysfunction with tumor (B 760), was a little 
girl of fifteen vears with a physical development of ten years but 
mentally normal. Papilledema of 3 diopters in each eye was 
found. Later an operation was performed with a fatal result. 
\utopsy showed congenital cystic tumor of the pituitary. 

The other was a young woman of twenty-six, in the group 
with central nerve lesions having a brain tumor. She showed 
loss of all of the right field except a reduced mid-nasal quadrant 
and 10° about fixation and a left field concentrically cut to 20 
Before a tinal diagnosis of brain tumor was made, the discs were 
noted to be elevated to 5 diopters and were classified as a ques- 
tionable papillitis. 

()f optic atrophy, only two cases may be so classified. One 
was a patient of fifty-five with thyroid failure who later suffered 
a severe head injury with possible fracture. Her fields were 
seemingly reduced thereby in two years from an initial con- 
centric contraction to 18° to 10° right and about 15° left. The 
discs were pale but clear cut, of secondary descending type. The 
contracted fields had so inconvenienced her in getting about that 
the toes of her shoes were much injured by striking uneven sur- 
faces. The other case was one exhibiting a secondary consecu- 
tive atrophy of the left disc, classified in the central nerve les- 
ion group. Her visual field was reduced to a quadrantic type in 
the lower nasal area about the point of fixation measuring about 
15° by 30°, and with vision of 10/40 with glasses. 

Vascular lesions were rather unimportant, being mostly of the 
sclerotic type and found in but a small percentage of the eyes. 
Likewise exudates played little part in the whole series. Of 


more importance are the pigmented fundi found in twenty (20) 
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eves, always bilaterally. Two pituitary cases showed a “snuff” 
type while one central nerve lesion and four luetic patients ex 
hibited quite characteristic “pepper-salt’’ pigmentation. Two 
sisters in the tuberculous group had marked lesions of retinitis 


pigmentosa as did one in the liver group; these were all bilateral. 


Taste XXII 


FIELD CONTRACTIONS 


SINGLE EYES 


Cases Concentric Degree Non Con 

Ni 35 20 20 10 10 centri 
Pituitary 31 2] 14 26 Q 
Phyroid 12 10 10 4 0 
(sonud 6 2 4 6 0) 
Potal lendocrine 49 33 28 36 0) 
Lesion of Central 
Nervous System 21 4 14 23 4 
Syphilis 9 4 4 10 Q) 
Tuberculosis 13 4* 14 Ys l 
Liver 6 0) 8 4 0 
Focal Infection 2 2 2 0 0 
Total Non Endocrine 51 14 42 H 5 
Total LOO 17 70 XO) 5 


‘One field normal 


Fable NXAII classifies the contractions. Of nonconcentric 
contractions, four occurred in lesions of the central nervous 
vstem, one of which was the left eve described above, as a 
secondary consecutive atrophy, another was the right field in 
ve case of possible papillitis of 5 diopters previously mentioned, 
and one patient with Little’s Disease, classified in the central 
nerve lesion group, exhibited fields below the horizontal mid 
line of about 20°, an altitudinal hemianopic type. The discs in 
this case showed temporal pallor, and there was marked ex- 
traocular imbalance. The fifth irregular field occurred in a 
tuberculous young woman and was perhaps due to choroidal 
changes near the disc. This was a left eve, the field being con- 
tracted to 20° and not extending below the horizontal midline, 
also an altitudinal hemianopic type. The right field was con- 
centrically cut to 23 

Three patients each had one normal field; one in the pitui- 


tary group with a left field contracted to 20°, and one in the 
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tuberculous group had a right field cut to 7°; in neither case 
could an apparent reason for the monolateral pathology be ad 
duced. The third mono-lateral case was the one referred to 
previously in the asymetric and secondary consecutive atrophy 
classification. 

A surprisingly large percentage, eighty (80) eves showed 
cutting to 10° or less, almost as many from 20° to 10°, while 
forty-seven (47) were contracted to 35° or less. No cases 
whose contraction was not at least to 35° were included in this 
study. The smallest field was found in a married woman of 39 
years, in the pituitary dysfunction class whose vision without 
glasses was 10/15 and Jeger 5 right, and 10/15 and Jeger 8 


left, with discs quite vellow, and fields cut to 3° each eye. 


Case PRoTOCOLS—ENDOCRINE GROUP 


In the table below are collected certain of the significant data 
deriving from the laboratory tests. Reference may be made to 
these in connection with the consideration of the individual case 


as discussed below. 
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1. Builobar Pituitary failure 5. Hypogonad. 
2. Pituitary Dysfunction. 6. Thyroid Failure. 


3. Pituitary Dysfunction with Syphilis 7. Hyperthyroid with Henatic Disease 
+. Pituitary Dysfunction with Tuberculosis. 
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CASE S-1483. Mrs. K. age 35. Bilobar Pituitary Failure 

The patient’s chief complaint was of an increase in the in 
terval between her periods so that the rhythm ranged from two 
to three months. There was also some metrorrhagia. The pa 
tient matured at the age of 14 and at first the periods were i 
regular. The matter corrected itself, however, and in a short 
time she established a normal 28-day rhythm with a seven-day 
period and somewhat scanty flow. Ten months before, however, 
she skipped a period and from that time on the interval has in 
creased and become irregular. 

Family History: Negative. 

Varital History: The patient has been married for eight 
years during which time she had borne three children without 
miscarriage. 

Past /Hlistory. The patient recorded the usual minor ail 
ments of childhood, and also nephritis in her earlier years. De 
liveries were all by Cesarean section. She developed a_ breast 


abscess after her first confinement. She reported a slight loss of 


aural acuity, some urgency, and occasionally nocturia. The re 
maining history was substantially normal. 

Physical Examination: The patient was a well-developed 
somewhat obese woman of thirty-five. There were several small 


telangiectasis on the face, some acne on the shoulders, the teeth 
were in fair condition only, there was a slight right dorsal scolio 
sis, minor hypertrophic changes in the finger joints, slight vari 
cosities in the lower extremities, and the routine neurological ex 
amination was negative. 

Laboratory Summary: The patient was 36% overweight 
and exhibited a lung volume definitely below prediction. The 
basal rate was definitely below the normal, the blood pressure 
somewhat low, the pulse rate slightly high. The urine volume 
was ample, the protein intake adequate, the residual nitrogen a 
high normal. The phthalein test was somewhat low. The sugar 
tolerance was not completed but as the patient was negative with 
a 60-gram test meal she was over 50% above her predicted 
level. The blood uric acid was high and the blood morphology 
showed a 4% eosinophilia. The serologicals were negative. 

Audiogram: There was a slight loss of aural acuity most 
marked in the speech area. 

Radiographic Examination: The sella was normal in shape 


and size, the right optic foramen was oval in shape and 5x6 mm. 
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in diameter, the left was circular and 5 mm. in diameter. The 
sinuses and skull were negative. 

Kye Examination Without glasses vision right 10/15, 
left 10/10, and Jager 1 each eye for near point. The pupils 
showed no pathology and measured 4 mm. The media were 


clear and the fundi showed only very deep physiologic cupped 


dises, more marked in the right. Form fields were concentrically 
contracted to 10° each, color fields slightly smaller. 


Opinion: With the patient’s obesity tending to a girdle type 
of distribution, a moderately depressed basal rate with somewhat 


lowered blood pressure, an ample urine, a normal nitrogen par- 
tition, a much increased sugar tolerance, a high blood uric acid, 
and a 4% eosinophilia, the whole general picture confirms defi- 
nitely to that of a bilobar pituitary failure. 


CASE B-641. Mr. M. age 46. Pituitary Dysfunction. 

The patient’s chief complaint was of arthritis which was 
first noticed six months previously, localized in the left great toe. 
The condition spread involving first the foot, then the left wrist 
and later the right wrist, ankles, knees, and ultimately practically 
all of the joints. There was no tenderness but moderate pain on 
motion especially in the region of the shoulders. For a short 
time prior to admission the patient had been troubled with verti- 
go on arising in the morning. 
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Family History: The father died of arthritis, and the 
mother of intracranial hemorrhage. Of tive brothers three had 
had rheumatic fever. 

Marital History: The patient had been married 21 years 
but the wife had not conceived during this period. So far as 
could be ascertained contraception had not been practiced. 

Past History: The patient had had the usual minor ailments 
in childhood, and three years previously a portion of a long uvula 
had been removed. He was a police officer and in the main had 
enjoved excellent health. He complained of an occasional head 
cold and sore throat but no tonsillitis. He had some edema of 


the ankles at night. Reported a Neisserian infection twenty-five 


vears previously. He had lost 30 Ibs. in the last four months, 
which fact would indicate an earlier marked obesity. The re 
maining history was entirely negative. 

Physical Examination: The patient was a very well de 
veloped, somewhat obese man of forty SIX. The hair on the 


vertex was somewhat sparse, a deviation of the septum witl 
partial obstruction, the tonsils were apparently not offending, there 
was some tenderness along the cervical spine but no limitation of 
motion, a slight systolic murmur heard at the apex and trans 
mitted to the axilla was reported, there was some limitation of 
acute flexion in both knees, tenderness in both ankles, hyperab 
duction of the arms elicited pain at the inner margin of the 
head of the humerus, there was some loss of tlexion in the fingers 
of the right hand, the ankles were somewhat edematous. 

Laboratory Summary: The patient was six feet tall, 31% 
overweight, his basal rate was 25% below prediction with a 
somewhat slow pulse and low blood pressure. The urine was 
substantially normal, the residual nitrogen was high. The gala 
tose was below the normal level. The blood uric acid was Siz 
nificantly above the normal. There was a slight secondary anae 
mia and a 3% eosinophilia. 

Radiographic Examination: The sinuses were negative, 
there was a deviated nasal septum, the turbinates on the left 
side were hypertrophied, the sella was normal in size but there 
was partial bridging of the clinoids, the teeth showed periapical 
infection and alveolar recession of the lower incisors. 

Nose and Throat Examination: The deviated septum was 
confirmed, the teeth were regarded as doubtful, the tonsils were 


felt to be nonoffending. 
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Orthopedic Examination: The findings already reported in 
the physical examination were confirmed and a diagnosis of in 


fectious arthritis offered. 


kiyvye Examination Without glasses, vision was 10/8 and 
Jeger 1 each eve. The pupils were 4 mm., regular and reacted 
normally. The media were normal, and the fundi showed all 


vessels somewhat overfilled and somewhat tortuous. Blind spots 
were considerably enlarged, and the form fields were quite con 


centrically contracted to 23° and 28° respectively, with colors in 


proportion. 





/pinion: With the patient’s physical habits, his lowered 


basal rate, blood pressure and pulse, the normal urine, increased 
residual nitrogen, depressed sugar tolerance, high blood uric acid, 
and 3% eosinophilia, the patient was obviously endocrine and 
the entire picture is consistent with a pituitary dysfunction of 
the characteristic formula with the anterior lobe under- and 
the posterior lobe over-active. There was a definite infectious 
arthritis, possibly associated with his infected teeth as a compli- 
cating factor. 


(12 proctols omitted. ) 


DISCUSSION 


It can be well understood that the finding of these contracted 


fields were of considerable interest to us, particularly because in 
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only a few cases did the patients register any complaint compat- 
ible with the marked narrowing of their visual range. One mid- 
dle aged woman had been inconvenienced to the extent of having 
worn out her shoe toes by kicking into unseen steps and othe: 
uneven surfaces. One young man had exhibited no difficulty 
until suddenly entering an elevator which was higher than the 
floor level. Most of these patients got about surprisingly well 
considering their handicap. Only those more recently suffering 
the field loss acknowledged any inconvenience in orientation. 

In several, the first tests made, were difficult and misleading 
because of the shifting tendency which the patient had developed, 
a facultative defensive efficiency to help overcome their handi- 
cap. 

The number of cases with frank atrophy of nerve or retina 
or with a possible element of hysteria (a known complication in 
one case only, number S-1315 in the protocols) is very small and 
leaves practically all of the series to be explained upon other 
bases. 

In those cases not presenting some sort of organic inter 
ference within the eye itself, the orbit or the cranial cavity, it 
seems reasonable to assume a casual influence in some nutritional 
fault either deriving from a local condition or a more general 
metabolic fault.'¢ 

The retina is highly organized neuro epithelium somewhat 
similar to that within the auditory labyrinth.'' With the known 
susceptibility of the latter to toxic agents, it seems not impossible 
that a number of the cases in this series may derive from an ana- 


lagous mechanism. 
SUMMARY AND CONCLUSION 


1. In addition to the previously recognized causes of con- 
centric contraction of the visual fields, such as glaucoma, optic 
and retinal atrophy, hysteria, and an optic neuritis, this study 
demonstrates that several other disease conditions may produce 
a like result. 

2. Of endocrine conditions disorders of the pituitary not 
necessarily associated with hyperplasia of the gland would seem 
to exercise a primary influence. All but a very few of the thy- 
roid and gonad cases showing the eye condition demonstrate a 
complicating disease condition which is associated with the eye 
condition. For this reason neither thyroid nor gonad disturbance 


VISUAL FIELD STUDIES 129 


is to be regarded as of primary importance in determining the 
visual phenomenon though they can not be rigorously excluded 


as factors of minor importance. 


> 


3. In addition to the endocrine conditions there is a suf- 
ficient incidence of eye changes in lesions affecting the central 
nervous system, in syphilis, in tuberculosis, and in hepatic dys- 
function, to warrant their consideration as probable casual agents 
of primary significance. 

4. The laboratory studies give clear-cut evidence of func- 
tional disturbance of the kidney which is broadly to be interpreted 


as showing an incidence of a disturbed metabolism in excess of 
similar groups of cases without the characteristic eve findings. 

5. From the points noted above it seems reasonable to con- 
clude that in patients demonstrating marked concentric contrac- 
tion of the visual fields, the possible presence of all of the above 
should be investigated as well as of the earlier recognized entities 


in arriving at a diagnosis. 
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DISCUSSION 


Dr. LutHer C. Perer, Philadelphia: The work from which 
conclusions are drawn in this communication as a routine measure is to be 
commended. To make 3,000 studies without a fixed entity for which to 
search requires an unusual amount of zeal and enthusiasm. However, it 1s 
the scientific method of approach which is sure to yield unusual and un 
expected results. 

Before analyzing these results I feel that the authors will permit me 
to direct attention to several weak spots in these studies which must be 
considered in the final analysis. VPerimetry at its best is open to some vat 
iation, and it is this variation which we are endeavoring to eliminate by 
standard and accurate methods. Many of the patients included in the 
report were quite young, and due allowance should be made in the matter 
of codperation, in which understanding of exactly what is sought in the 
examination, in the element of suggestion and its effect upon the results 
rhe latter element is encountered as well in the adult 

In the absence of any marked changes in the fundus, and especially 
with central visual acuity within normal limits as it was in 76 cases in the 
series, and in addition, in the absence of marked inconvemience in orien 
tation experienced by some of the patients even when fields were cut t 
within 10 degrees of the point of fixation, it occurred to me that repeat 


and most rigid studies should be made to exclude error and psychic i 


] 1 


fluences. These suggestions are not made as a criticism but as a lead to 
increase the value of this very interesting series of studies 

\ further suggestion in an analysis of the material would be thi 
grouping of cases, if possible, with reference to the dominance of a single 
form of dysfunction or pathology, such as pituitary disturbance, hepatic 
dysfunction, tuberculosis, etc., to the exclusion of all cases of a complex 
character. It is manifestly difficult to evaluate the role of each element 
when several are present, as for example, endocrine disturbance in the 
presence of nephritic toxaemia. One of the earliest of my studies in oph 
thalmology was that of the fields in nephritis. The fields are contracted 
and the blind spots are enlarged to varying degrees in this condition. The 
same is true in certain forms of endocrine disturbance, with variatior 
peculiar to these forms of toxaemia. 

Excluding all errors which might have crept into the technique of th 
field studies, and the complication of multiple sources of toxaemia and of 
functional disorder in the same patient, the authors have opened up a 
field for study which is worthy of much further development Attention 
has been called to the effects of toxaemia upon the auditory labyrinth. [1 
is not unreasonable to see an analogy between the toxaemic effect upon th 
labyrinth and retinal function. The keen observer encounters many cases 
of retinal and optic nerve dysfunction which disappear when the toxic 
process is arrested. Toxaemias from the nasal sinuses and the tonsils 
are frequently observed. Similar visual disturbances can arise from the 
toxins of tuberculosis, from nephritis, endocrine imbalance and other func- 
tional disorders. It is shortsighted to think only of pressure phenomena 
as one finds it in pituitary disease. One need but recall the number of 
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cases of sudden visual loss which are mysteriously relieved by simple open- 
ing and washing of the sphenoidal sinus without any gross evidence ot 
sphenoidal pathology. It is especially likely that endocrine toxins can 


bring about similar conditions 


The essayists have directed our attention to a field of study which 
will be worthy of closest attention in some of our obscure cases of visual 
disturbance without patent objective cause \ reexamination of some o 
the cases reported, and further study to eliminate contributing factors, may 
profitably be a basis for a supplementary report at some further time 
They have called attention to the fact that marked field contraction 1s ob 
served in some conditions other than those usually accepted. The material 


submitted can most profitably be made the subject of further analysis for 


more specific and definite data as to the role which each one of the cor 
ditions encountered might play in bringing about visual disturbance such 
as reported. In the absence of histopathologic confirmation, clinical an 
alvsis and classification are the more urgent Further study of even a few 
of th cases should yield most valuable information as to the exact 
cause for the marked contraction in each individual case Such report 
will ¢1 stallize the real value ot these ( mprehensive studies 
Mark J. Gort , New York City l am not an ophthal 
mologist, but an otolaryngologist [Last year in my study of progressive 
deatness bserved that a great number of the cases that were examined 
had contracted fields, for form and color. | made it a point in talking to 
a number of ophthalmologists to get their mental attitude toward these 
field contractions, and the opinions varied \len to whom I had sent cases 
and who reported no contractions of the visual fields, on asking them for 
a chart of the fields they took, | found there were contractions. When I 
inquired why they were not reported as such they said, “We do not inter 
pret the contraction as significant.” Recently Ir. Thomas J. Harris re- 
ported in the Annals of Otology that in a large series in which they ex 
amined the fields they found no contractions. Drury, in the Laryngoscop: 
for September, tound that fields were contracted. 
Phe reason [ rise to discuss this paper is that very often we will strike 


something that 1s comparatively new, and we ask for a report of the ex 
amination, but not an interpretation. We are not able to interpret why 
these fields are slightly, or moderately, or markedly contracted, but we 
want this data so that in time, after a large series of cases has been col 
lected, we can more or less correlate the findings 

\propos of Dr. Rowland’s remarks | might say that we are examining 
the fields at Beth Israel Hospital, New York, of all cases that come into 
our service, and we are obtaining some very interesting data. For instance, 
Dr. Rowland reports very interesting field changes and also color changes 
in the eyes of patients suffering from liver disease We find that they 
have contracted fields, some ol them, and all of the cases of cholecy stitis 


ind cholelithiasis that we have examined have a definite reduction in theit 
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Dr. WittiAmM LD. RowLanp, closing: I want to thank Dr. Peter tor 
his very kind discussion of this paper and his suggestions for further work. 
In reply to queries raised by the discussors | should like to reply that the 
eleven (11) children in this series were repeatedly examined, as were all 
others, until dependable findings were obtained. Interestingly enough, 
many of the children cooperated better than many adults. Regarding vis- 
ual inconvenience by contracted fields, it was notable that practically no 
complaint was elicited from the patient, and a particular point was made 
of this clinical inquiry. Recently contracted fields always brought com- 
plaint from the patient because of orientation inconvenience, but old losses 
apparently had been adjusted to and no complaint was made about it 
Many of these cases have been watched over a period of years and many 
fields taken. We hope to make further study of selected cases and report 
our observations. 

Dr. Gottleib refers to the work of Dr. Drury in finding contracted 
fields in cases of deafness. It is a pleasure to state that his work was 
done in the Evans Memorial Hospital and that the fields were done by us 

Dr. Morton—All the visual fields taken on women were in non-preg 
nant patients, and always taken between periods. Later there will be re- 
ports made on fields taken on pregnant women 


Dr. Howarp Mel. Morton, Minneapolis: I have but a word t 
say in this connection. I am very sorry I was too late to hear the address, 
except the last few words, but I should like to begin my brief remarks by 
asking Dr. Rowland and his associate if there were observations made as 
regards the female visual fields in their relation to the state of the uterus, 
whether gravid, or otherwise, and if records were kept as to how far the 
state of pregnancy had advanced. Perhaps he spoke of that, but I did not 
hear it. 

Just one point I wish to bring out in this matter. Visual field work 
of course is still in its infancy, and I am impressed with this—that the 
visual field does not simply express a light sense, or a color sense percep- 
tion, but that we have a series of perceptions all correlated and intimately 
associated, and mutually interdependent. We cannot take a visual field 
without having one or the other of these related factors present. When 
we begin to increase the field intensity we introduce a chronic element 
that in itself varies somewhat as the intensity varies. 

As the authors have said, these cases are only suggestive, something to 
give us food for thought and some inspiration for activity. But some- 
thing more definite might be obtained. I have done considerable work 
slong this line, and am now examining the visual fields, at a given point, 
under different light iritensities. For instance, through these investigations 
we should accurately establish, under a given illumination, a normal, and 
then find out in these different groups, under two or three different in- 
tensities of illumination, how the tests vary. In this way, what might at 
first appear as a group of similar cases might be found to be in fact dis- 
similar. I think we must take into account more and more the importance 
of the light sense in its correlation with the form sense. 





THE FREQUENCY OF SYMPATHETIC OPHTHALMIA 


GEORGIANA DvoRAK-THEOBALD, M. D. 
CHICAGO, ILL. 


FROM THE PATHOLOGICAL DEPARTMENT OF THE ILLINOIS EYE 


AND [CAR INFIRMARY 


The cases here reported were selected from the records of 
the Illinois eve and Ear Infirmary, covering a period of twenty 
years. The clinical diagnoses were made by the staff surgeons. 

During this period of twenty years, 216,592 patients pre- 
sented themselves in the eve department for treatment. Of these 


24,404 were in-patients and 192,188 were out-patients, and 


1.465 had a history of perforating injury. The following table, 
(Table 1) shows the distribution of the injuries according to age 
and sex: 
Taste 1. AGe at WHICH PERFORATION OCCURRED 

Age 0-10 11-20 (21-30 31-40 |41-60 61-85 |Total 
09 to M.69° -M.79° M.115.M.92 |M.125.M.18 | 498° 
‘14 Piao |Fi2 | BF. Fit. 2 iF. 418. 4 55 
14 to M.61 M.66 M. 43> M.39 |M. 56\M.21 | 286° 
‘19 F.22 |F.10 |F. 8!F.3 |F. 4/F. 4 51 
19 to M.57. M.560 M. 00 M48) M. 71/M.18 | 310° 
"24 F.27 F.11 F. Gik, sd F GIF 2 55 
"24 to M.45 M.39 M. 22|/M.14 |M. 31|M.16 | 167 
29 Idd 11 F. SIF. 4 | FF: 121 F. 2 43 
Total 321-284) 264 205 309 82 1465 


Occurrence of 
Sympathetic 4 I l l 2 l 
phthalmia 

It is interesting to note that since the Workman’s Com- 
pensation law was passed in 1917 the number of perforating 
injuries in male patients between the ages of 21-60 decreased 
markedly. The Infirmary is a State charitable institution and 
refuses admission to patients who come under this law. 


492 eves were enucleated with a lapse of time following in- 


jury, ranging from 48 hours to 40 years. (See Table IT.) 
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TaBLeE II. Lapse or TiME BETWEEN INJURY AND E-NUCLEATION. 
~ Within 48 | Within4 Within 4-8|Within 2-12) After 1 
Hours Weeks Weeks Months Year to 40 
6 78 87 123 | 198 

During these 20 vears 7,444 cataract extractions were per- 
formed and 2,922 other intra-ocular operations, including iri 
dectomy and trephine. There were twenty-two enucleations af 
ter cataract extraction and twenty-nine enucleations after oper- 
ations for relief of intra-ocular tension. 

Thirty-one diagnoses of sympathetic ophthalmia were made. 
Of this number, twenty-three primary eyes were enucleated. The 
remaining eight refused consent to operation or wandered else 
where. These patients showed symptoms in the second eve, the 
most important of which were ciliary injection, precipitates on 
the posterior surface of the cornea, cloudy iris pattern and pos 
terior synechie. 

Forty-eight eves were enucleated with the diagnosis of 
sympathetic irritation. These patients had symptoms in the sec 
ond eye of lacrimation, pain, slight circumcorneal injection and 
blepharospasm. Many histories mentioned dimunition of vision, 
but this was probably due to lacrimation and blepharospasm. 

Of the twenty-three cases enucleated with a clinical diagnosis 
of sympathetic ophthalmia, eleven eyes proved histologically to be 
so. Two eyes were chronic endophthalmitis with a mild infiltra 
tion of plasma cells. Nine were atrophy following endophthal 
mitis, and two post-traumatic chronic infiltrating iritis.  (Iritis 
Serosa, Fuchs.) 

Among the forty-eight cases of sympathetic irritation were 
eleven endophthalmitis with beginning atrophy, fourteen cases of 
traumatic iridocyclitis, and twenty-three atrophy bulbi which 
show fresh lymphocytic infiltrations. These infiltrations are 
probably responsible for the irritation in both eves, as Zimmer 
man has pointed out. (Zeitschrift for Augenheilkunde, Vol. 57.) 
The iridocyclitis cases showed varying degrees of round cell in- 
filtration in the uvea and retina, with some fibrinous exudate. 

I shall not give a detailed history of the cases of sympa 
thetic ophthalmia, but shall tabulate them in the order in which 
they were received in the laboratory. In constructing this chart, 
I followed the headings used by Professor E. Fuchs (A. f. ©., 
Ixi, 1905), adding the laboratory number, occupation and service 
on which treated. (See Table ITI.) 
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The sympathetic inflammation followed perforating injuries 


in eight cases, cataract in two and iridectomy for glaucoma in 


one. 
The following table shows the percentages: 
TABLE IV. 
’erforating |;- . Other -a- ; 
i ertorating |Cataract Ext. ther Intra 
Injuries ocular Oper. 
No. of cases 1465 7444 2922 
No. of 492 2? 29 
Enucleations 
Cases of 
Sympathetic 8 2 1 
Ophthalmia 
Frequency 0.54% 0.03 % 0.029% 


The following table shows the percentage of sympathetic oph- 
thalmia found by various authors: this table was compiled from 
Peters (Handbuch) Gradle (American Encyclopedia of Oph- 
thalmia) and Parsons (Pathology). There is no uniformity in 
the manner in which these percentages were obtained so com- 


parison would be of little value. (Table \V). 


Referring back to Table |, it will be seen that four of these 
cases occurred before the age of ten years and the others were 
evenly distributed over the following decades. It is the opinion 
of some authors that sympathetic ophthalmia is now less fre- 
quent. Our statistics do not show this as the number of per- 
forating injuries is less in the second ten years, corresponding 
to the decreased number of sympathetic cases. 

The following chart shows the distribution of the cases 
over twenty years. 


TABLE VI. 


’09)"10)711)'12)'13)"14)°15)'16)'17|'18) ’19)’20,’21|’22)’23)'24)'25|'26)'27)’28 
0O;0(0i2/01/1121/110)1 0/0/0/;0/2/;0);111 1/010 





I need not give the full details of the histological picture of 
these cases as it has been done many times since Shirmer’s mono- 
graph on Sympathetic Ophthalmia in 1899 (Shirmer, Graefe 
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Saemisch Handbuch d. ges. Augenhelk., second edition) and 
Protessor IX. Fuchs’ paper in 1905. But | would like to point 
out some important facts on differential diagnosis between sympa- 
thetic ophthalmia and post-traumatic chronic infiltrative inflam- 
mation and present to you a few interesting details | found in 


my slides. 


TasBLE V. Perk CENT OF SYMPATHETIC OPHTHALMIA FOUND BY 
DIFFERENT AUTHORS 


Per cent of 
Author Sympa- How Obtained 
thetic Oph. 


Mooren 0.134 % of all clinic patients 
Becker 0.15 % of in-patients 
Collins U9 % ot in-patients 
Cohen 0.135 79 in 58484 patients 
Steindort 0.33 42 in 1255; 30 after sev. injury 
Ohlemann 2.0 % of intected perf. wounds 
Knies 3.0 
Hobby 35 % in perf. wounds 
Szily, Arch. }. 0.00 in 1092 injuries 

\ugen., 13:34 
Szily, Arch. f. 0.6 1 in 150 injuries 

Augen., 13, 

Ss. 33 
Kitamura 2.94 17 in 577 pert. injuries 
Weigelin 1.00 12 in 1150 perf. injuries 
Doman 3.10 387 perf. inj., 103 in children 
Reis 1.2 6 in 500 perf. injuries 
Krebs 6. 11 in 181 intraocular f.b. 
Fuchs 13. 24 in 180 injuries 
Von Bull 8 in 17 magnet extraction 
Von Paly 10. 86 in 45 diseases of uv. tract 
Author 0.54 8 in 1465 perf. injuries 

0.03 2 in 744 cat. extr. 
0.029 1 in 2922 other intraoc. oper. 





2566 is a classical picture of infiltrative and proliferative 
uveitis. Fifteen weeks after a combined trephine and iridectomy 
the patient returned to the hospital complaining of diminished 
vision in the second eve, and showing a fine ciliary injection ac- 
companied by many brown deposits on the posterior surface of 
the cornea. The sections show a uniform infiltration throughout 


the uveal tract. It has the characteristic arrangement of the in- 
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filtrating cells of sympathetic inflammation. In the iris the outer 
dark staining zone is formed by lymphocytes, and between it and 
the pigment epithelium is the light staining area formed by epi 
theloid cells. In the ciliary body the unpigmented epithelium is 
separated from the pigmented layer by the same infiltration. It 
is well preserved, while the pigmented layer is markedly de- 
stroved. In the choroid the characteristic infiltration occupies the 
outer layers, while the chorio-capillaris, lamia vitrea and pigment 


epithelium are well preserved. 





2566—Typical granulation tissue of Sympathetic Ophthalmia in choro 


To show the clinical similarity and the anatomical difference 
between sympathetic ophthalmia and post-traumatic infiltrative 
uveitis, | would like to cite a case from the service of Dr. Harry 
Woodruff, Laboratory No. p. 618. 

Three or four weeks following an iridectomy for glaucoma, 
the second eye became injected and showed the usual symptoms 


of sympathetic ophthalmia. The injection was slight, lacrimation 





4 
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not noted. Photophobia and diminished vision were complained 
of. Deposits were present on the posterior surface of the cornea, 
the iris markings were blurred and many posterior synechize 
developed. Treatment consisted of injections of autohemic serum 
which apparently arrested the progress but did not improve the 
condition. The primary eye was removed eight months after 
the iridectomy. Serial sections were made and carefully studied 


for characteristic granulation tissue, but none was found. The 


following is a description through the coloboma area: 





ranulation tissue of Sympathetic Opl thal: i 


The scar of operation is just posterior to Schlemm’s canal. 
There are many superficial and deep vessels throughout the 
cornea. The anterior chamber is very shallow, and is wanting 
in places where the iris is tumified and touches the posterior 
surface of the cornea. The pupillary end of the iris is fixed to a 
pupillary membrane which is in close apposition to the lens cap- 


sule. This membrane reaches to the scar of operation and to the 
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ciliary processes, pulling and stretching them forward. The 
ciliary portion of the iris is markedly tumified and shows a dense 
infiltration of round cells, especially in the posterior layers. 
These cells are lymphocytes and plasma cells. No epitheloid 
cells were found. The pigment layer of the iris shows destructive 
changes; it is partly or entirely wanting, partly proliferated. The 
pigment epithelial cells have migrated through the stroma of the 
iris and in many places reach the surface of the anterior limiting 
membrane. The posterior chamber is filled with connective tis 
sue, a continuation of the thick pupillary membrane. This mem- 
brane continues back to the ora serata. This membrane, too, is 
infiltrated with round cells. The infiltration continues back into 
the ciliary body, more marked in the processes. The pigment epi- 
thelium shows the same changes as in the iris. The same cellu- 
lar infiltration is found hugging the ciliary processes and de 
stroying the unpigmented epithelium. In parts the unpigmented 
epithelium is entirely destroyed. The infiltration continues into 
the choroid, with the same cells and the same degeneration and 
proliferation of pigment cells. The lamina vitrea is missing in 
many places. In the sub-retinal space are found occasional 
heaps of cells with more or less pigment content. Pigment cells 
are found migrating into the retina. The outer lavers of the 
retina show changes of degeneration, the rods and cones being 
disintegrated especially opposite the site of the more dense choroi- 
dal infiltration. Upon the nerve fibre layer there is a layer of con- 
nective tissue, increasing in thickness and covering over the op- 
tic disc. The optic nerve shows changes of secondary optic 
atrophy. 

In the following case, 2594, it was difficult to reach a con- 
clusion as to diagnosis. A few sections studied led to the diag- 
nosis of post-traumatic chronic infiltrating uveitis. Later serial 
sections were studied and a single focus of proliferating epithe- 
loid cells with a few giant cells was found in the ciliary body. 
Four and one-half weeks after the right eye was ruptured by a 
blow with a pool cue, the left eye showed a faint ciliary in- 
jection and small deposits on the posterior surface of the cor- 
nea. Vision was then 20/30. In spite of treatment the deposits 
increased and vision diminished. Eleven days after the symp- 
toms began the right eye was enucleated. 
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Ciliary body—Focus of epithcloid and giant cells. 


Phe sections, 2594, show the iris was torn from its attach- 
ment and doubled up on itself in the scleral wound which is just 
back of the limbus. The lens is absent. The iris is atropic and 
its pigment epithelium is degenerated. It is slightly infiltrated 
with round cells, and round cells infiltrate the connective tissue 
that surround it. A thick band of connective tissue extends from 
the healed wound to the ciliary processes on the opposite side 
pulling them forward. The anterior chamber is partially filled 
with blood. The ciliary body is atrophied and contains foci of 
round cells. In places its pigment epithelium is migrated. In 
the ciliary body on the side of the wound was found a single 
focus of epitheloid cells with a few giant cells. This would have 
been missed if serial sections had not been studied. On the side 
opposite the wound is a hemorrhage in and behind the choroid. 
This ts probably the site of the blow. The choroid is uniformly 
infiltrated with round cells, which are lymphocytes and plasma 
cells. There is a small hemorrhage in the anterior vitreous under- 


going absorption as evidenced by the many foreign-body giant 
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?594—Round cell infiltration in choroid 


cells bearing blood pigment, found in its vicinity and throughout 
the vitreous. Plasma cells are found scattered in the vitreous 
and lying on the retina. There is a slight infiltration around a 
few retinal vessels. 

Case 1902 presents the most interesting detail of an early 
stage of sympathetic ophthalmia, which was first described by 
Dalén and later interpreted by Professor E. Fuchs. The lat- 
ter found this condition in four of his cases and emphasized its 
importance in the early diagnosis of sympathetic ophthalmia. 
These characteristic Dalén-Fuchs areas consist of small prolifera- 
tions of the cells of the pigment epithelium of the uveal tract. 
In our case they are found in the ciliary body, symmetrically lo- 
cated. The layer of pigmented cells is separated from the lamina 
vitrea by heaps of cells with much protoplasm, large oblong nuc- 
lei and one or two distinct nucleoli. These epitheloid cells are 
derived from the pigment epithelium. This proliferation ex- 
tends beyond the pigment layer, separating it from the unpig- 


mented layer. 
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The clinical diagnosis of sympathetic ophthalmia presents 
many difficulties. Parsons (Pathology of the Eye, Vol. 4, 1908) 
says that “the appearance of precipitates on the back of the 
cornea of the second eye is proof that sympathetic ophthalmia has 
already supervened.” Adelbert Fuchs (Atlas of Histiopathology 
of the Eye) tells us that “chronic infiltrating post-traumatic iritis 
is characterized clinically above all by precipitates, resembling in 
this way sympathetic ophthalmia.” It is possible that in the cases 
where the primary eye was an atrophy bulbi, the intlammation in 
the second eve Was due to a focal or systemic infection, and 
had no connection with the injury. 

A. Fuchs makes a nice anatomical differentiation between 
three clinically similar conditions. First, endophthalmitis effects 
the tissues lining the vitreous cavity, namely, the retina, ciliary 
body and iris. It is an exudative inflammation, the exudate be 
ing composed of polynuclear leucocytes. When the endophthal 
mitis is of long standing plasma cells are found in the tissues 
and also in the exudates. Second, in post-traumatic infiltrating 
chronic iritis the same tissues are affected, but these tissues are 
infiltrated with mono-nuclear cells. All of our cases had mors 
or less cellular infiltration in the choroid. Third, sympathetic 
ophthalmia is an infiltration and proliferation within the uvea 
itself. 

Shirmer’s (G. S. VI 2, 1900) statement that the chief dith 
culty in dealing with sympathetic ophthalmia is that it is always a 
presumptive diagnosis, still holds true. 

SUMMARY 

1. Our small statistics show the greatest frequency of 
sympathetic cases occurring in the first decade. There are four 
cases below the age of ten, and only one case for each of the 
following decades. 

2. These statistics show that sympathetic ophthalmia is 
actually much less frequent than the enucleations which are done 
for sympathetic or for fear of sympathetic ophthalmia. However, 
the enucleations are justified, for, with our present clinical knowl- 
edge, we have no certain means by which to decide, in an early 
stage, whether it is sympathetic ophthalmia or a less harmful in 
filtrating inflammation. 

3. Diagnosis can be made only histologically. This may 
present some difficulty as case 2594 shows. For this purpose 
each eye must be sectioned serially and at least every tenth sec- 


tion carefully examined. 
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| 
DISCUSSION 
De. Warrer E. Camp, Minneapolis: In this splendid paper Dr. Theo 
bald has brought several important facts forcibly to our attention First, 
the importance of keeping good case records and histories, not only in 
private practice but also in clinical work; second, the importance of ob 
taining, whenever possible, pathological specimens and sectioning them tor 
diagnosis and study 
Statistics show that the incidence of perforating injuries of the eye 
; ill has decreas d during the past ten years 1m all age GTOUpPS This de 
se in perforating injuries is accompanied by a corres] dingly greater 


the incidence of sympathetic ophthalmia. This percentage d 


crease in sympathetic ophthalmia is to be accounted for by more prompt 
efficient treatment of traumatic cases during the past decade Th 
| pment of more rigid aseptic technique ; impr d methods otf tor 


v extraction: the introduction of foreign protein therapy and pos 


‘ dd ee 
more radical surgical procedures have all been a factor in reducing 
the incidence of sympathetic ophthalmia 
\t Moorfield Hospital from 1884 to 1898, a period of fourteen years, 
l5lst case admitted was svympathetis ophthalmia. in a period of 
twenty vears from 1909 to 1929 in Dr. Theobald’s series, every 787th cas 


} 


| | 
is diagnosed clinically as sympathetic O] hthalmia 


phthalmic literature the incidence of svmpathetic ophthalmia 
n cases perforating wounds varied from 1 to 2 per cent In Dr. The 


I's series it is approximately one-half of 1 per cet 


Dr. Theobald has clearly brought out the difficulties in making a diag 
nosis of sympathetic ophthalmia clinically. Only 50 per cent of the cases 
hagnosed clinically as sympathetic ophthalmia proved so on pathological 
examination. The remaining 50 per cent were acute exacerbations of an 


ld endolphthalmitis or uveitis serosa characterized by Iwmphocvtic infil 
ration causing irritation in the good eye There is no one symptom ort 
group of symptoms clinically that is pathognomonic of sympathetic oph 


thalmia and when there is anv doubt, enucleation of the exciting ev 
shi uld be advised. 

As Dr. Theobald has explained, not only the clinical diagnosis, but 
also the pathological diagnosis may be quite difficult, especially if serial 
sections are not mace In advanced cases of sympathetic ophthalmia 
the whole uveal tract is densely infiltrated with round cells, epitheloid 
cells and giant cells. In the earlier cases the characteristic pathological 
feature is a nodular epitheloid cell deposit involving the posterior surfac« 
of the cornea, the iris, ciliary body and choroid. The pathology in the 
sympathizing eve is identical with that of the exciting ev 
By far the greater percentage of cases of sympathetic ophthalmia are 
found in children during the first decade, because of the greater number 
of perforating injuries during that period. Four of Dr. Theobald’s series 
of eleven cases were found in children under ten years of age. Parsons 
believes that aside from the great frequency of injuries in children, they 
are naturally predisposed to sympathetic inflammation 


The most favorable conditions for the development of sympathetic 


ophthalmia, or, in other words, the history and clinical findings in a typical 








146 FREQUENCY OF SYMPATHETIC OPHTHALMIA 


case, would be as follows Child, age 6, perforating wound of globe in 


region of ciliary body with prolapse ) 


of some portion of the uveal tract; 


r no suppurative or exudative typ 


plastic type of reaction; little « 


SCVere 
weeks later, ciliarv injection develops 


of inflammation. From six to twelve 


in the sympathizing eye, fatigue or loss of power ot accommodation, pos 


terior deposits on the cornea, severe plastic uveitis, and markedly reduced 
vision. Treatment is of little avail except in checking the advance of the 
disease 

Many variations occur from the above typical case, and one must 


} 
always be alert and try to differentiate clinically, if possible, 


roirritation of a beng 


pathetic inflammation and coincident inflammation « 


nature in the good eye. 
1 closing. | wish to congratulate Dr. Theobald on this excellent piece 
I gC, 


Dk. ALLEN GrEENWoop, Boston: Your President has given me permis 


sion to call your attention to a little sentence which was spoken this morn 


] 


ing by our guest of honor. Some of you may not have been here at th 


have appreciated what was said. To me it was 


1 


tor some time ana 


time, or some may not 
the finest thing that has come under my observation 


shows that our honor guest is one of the many humanitarian physicians 


practicing in this world. The sentence is this: “I frequently have my) 


patients come back to give them the solace of an optimistic report in re 


gard to their condition.’ 

I wish to congratulate Dr. Theobald on her work and also to call 
attention of the members to the merit of this new member of the gentler 
sex coming before you, and also to impress upon you the wondertul 
chance a woman has in the type of work that Dr. Theobald is doing 

In regard to the paper itself: [uring the World War | received from 
every ophthalmic surgeon in France a record of every patient under his 
observation every month. Only one case of sympathetic ophthalmia was 
ever included in these reports, a case that came under the observation of 
Dr. Ralph Fenton. Why, with the thousands of penetrating wounds of 
the ciliary body during the war, did we have but one case of sympathetic 
ophthalmia? Some thought it might be due to the fact that every soldier 
received a good dose of anti-tetanic serum. Another thing of course, the 
badly injured eyes were removed quickly. I have long had the feeling that 
a case of true sympathetic ophthalmia is exceedingly rare 

I want to call attention to one thing. I received a letter from an 
ophthalmologist in a distant county seat asking me when an injured ey 
should be removed to prevent sympathetic ophthalmia. I sent back 
this message—that if the injured eye was absolutely free from all signs of 
iridocyclitis or irritation he need not worry. I think that was good advice 


to give him. 


Dr. GEORGIANA Dvorak THEOBALD, closing: I wish to thank Dr. Camp 
and Dr. Greenwood for their very kind discussion of my paper. The 
belief that sympathetic ophthalmia occurs much more frequently than is 
shown by my figures dates back to the report by German authors follow- 
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co-Prussi 
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Howe ver, the late War led to a re study of the 
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onment of the early position. The 


alleg 
firr ] 
treat? 
| } 
uch in 


™N 


ar in 1870 that all such cases following injury 


rts were accepted without being confirmed by 


fact that that 
sufficiently broadcast is one justification for 


real sympathetic ophthalmia further brings 


d cure by serum and other means. The diag- 
vy the aid of the microscope, and until there 
nent with scrum or other means must be ac- 


elicve the use of vaccines and serums at the 


reduc ing the number of cases of sympathetic 








CONSERVATION OF THE LACRYMAL SAC 
F. N. Knapp, M.S. Opth., M.D. 


DULUTH, MINN, 


The removal of the lacrymal sac has been practiced continu- 
ously since re-introduced by Berlin in 1868. This operation re 
lieves empvema of the sac. Its removal is always followed by 
lacrymation at least during cold weather. 


In 1904, Toti devised a combination of extirpation and 
window resection of the lacrymal fossa to the nasal cavity with 
destruction of most of the mucous membrane of the sac. (Fig. 


1). This procedure was to re-establish the tlow of tears through 





Remaining 
lacrimal 


Fotis operation 
Fig. 1 
an artificial canal. Toti’s dacryocystorrhinostomy was the begin- 
ning of an era of conservation of lacrymal sac drainage. His 
technique has been modified by Kuhnt and others. In 1911, West 
described his intranasal operation of dacryocystorrhinostomy. 
This is a more extensive removal of the lacrymal sac than Toti’s 


procedure. Mosher, Wiener and Sauer, and many others, 





: 
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have introduced modifications of West's intranasal operation, 
All of these operations, whether endonasal or external, have par- 
tially resected the lacrymal sac and left a wound through the 
nasal mucous membrane that heals by the formation of scar tis- 
sue. The opening must be treated by drains, probes, stylets or 
by radium as recommended by Withers. Mosher says, “All in- 
tranasal methods must face the danger of reclosure of the canal, 
and that every operation on the lacrymal and nasal duct is only 
a temporary success, unless supplemented with frequent probing 
or the prolonged wearing of a stylet.” Operations that enter the 
sac through an incision of the canaliculus will fail as the func- 
tion of lacrvmal drainage is thereby destroyed. 

The technique of Halle, Benedict, Wiener and Sauer do not 
destroy a large part of the sac thereby preventing the closure of 
the cavity by granulation tissue. 

The technique of Ciricione utilizes all of the lacrymal sac. 
Burch’s procedure is along similar lines. Postoperative treatment 
necessary even in this method to continue the opening into the 
nasal cavity without scar tissue formation. 

\ny procedure that slits or destroys the canaliculus, as 
advocated by Pratt, Green or Prince, will defeat its own purpose. 
No lacrymal drainage is normal after this procedure. 

[Direct anastomosis of the lacrymal sac to the nasal mucous 
membrane by sutures permits the wound to heal by first intention. 
In plastic daeryoeystorrhinostomy of Dupuy-Dutemps and Bour- 
guet none of the nasal mucosa nor lacrymal sac are destroyed. 
nly the bone separating the two mucous layers is removed. 
(Fig. 2). Tyanides prefers the term ascorhinostomy, meaning 
a union of the lacrymal sac to the nasal cavity. 

Many cases of epiphoria are due to other causes than ob- 
struction of the lacrymal canal. Capillary drainage is lost by 
eversion of the lids after injury or chronic thickening of the lid 
margins. Qbstruction of the canalicule prevent the re-establish- 
ing of drainage in the lower part of the lacrymal system. 

Tuberculosis of the lacrymal sac or new growths are con- 
traindications for dacryocystorrhinostomy. Trachoma is a contra- 
indications for surgical interference of the lacrymal sac. Tumors 
of the sac should be treated by radical surgery or by radium and 
roentgen rays. Tuberculosis or tumors of the lacrymal sac are 


comparatively rare. 
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MUCOSA 


Dupuy-Dutemps ¢ Bouget 
Fig. 2 

Ulcer serpens may require a hasty removal of the lacrymal 

sac to remove the foci of infection. 

All operative procedures within the globe must be antidated 
by the elimination of the danger of infection from the lacrymal 
sac. Extirpation of the sac either by the external route or 
by this endonasal route will eliminate the danger of infection 
from the lacrymal sac. E:xtirpation of the sac results in epiph 
oria. When time permits, the infection may be removed and 
epiphoria eliminated at the same time by plaste dacryocystor 
rhinostomy. 

Many cases of epiphoria may be cured by conservative treat 
ment as described by McCoy. The most effective simple measure 
is dilation of the upper and lower puncte which is often the re 
sult of chronic thickening of the lid margins. This produces a 
slight ectropion with loss of capillary suction. After dilation the 
sac may be filled by a solution of holocaine and adrenalin to re- 
duce the congestion in the lacrymal sac and canal. Many cases 
are cured by this simple treatment. Recent cases of obstruction 
of the lacrymal canal may be cured by the passage of Bowman's 
probes without slitting the lower canaloculi. Probing is often 
a temporary cure, and the majority of these cases will suffer later 
from obstruction. The use of albolene has been advocated. It 
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has its dangers. Recently sea tangle has been described by Brown 
as an effective measure for the relief of lacrymal obstruction. 
After entering the nasal cavity from the lacrymal fossa, one 
soon learns of the extreme variations in the position of the mid- 
dle turbinate as well as the location of the anterior ethmoid cells. 
Onodi has demonstrated cells lying in the immediate vicinity of 
the lacrymal fossa. ( Figure 3). A cell will be found directly 
under the lacrvmal fossa in about one-half of the cases. The 
frontal sinus may even come down below the lacrymal fossa. 


An enlarged middle turbinate may overhang the lacrymal fossa 


and prevent drainage. In such a case the tip of the furbinale 
should be removed. A previous incision of the canalicule will 
lessen the normal tlow of tears following operation. This pro 


cedure is very rarely warranted and in most cases destroys the 
function of the entire lacrymal apparatus in that it eliminates 
the contact of the punctum to the bulba conjunctiva. In chronic 
dacrvocystitis, the draing of pus and the restoration of the flow 
of tears will be reheved by anastomosis of the tear sac to the 
nasal mucous membrane. 

It is necessary to establish a large opening to the nasal 


cavity. If this opening is a little larger than the size of the com- 
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bined puncta of the upper and lower lid, drainage will be estab 
lished. 

Fluoroscopy of the lacrymal sac after the injection of lipiodol 
will readily demonstrate total obstruction of the lacrymal canal. 
At the same time the size of the sac is determined. 

Plastic dacryocytorrhinostomy is indicated for the relief of 
chronic lacrymation caused by the obliteration of the lacrymal 
canal with or without pus; for the cure of a mucocele resulting 
from sinus disease, trauma, or syphilis with malformation of the 
bony lacrymal canal. 

According to O’Brien, “Procaine hydrochloride, in a strength 
of 2 per cent in phy siologic sodium chloride solution, is practically 
a perfect anesthetic for infiltration anesthesia and nerve block. It 
should be freshly prepared, sterilized in the autoclave or by boil 
ing, and combined with epinephrine just prior to injection. Be- 
fore injection, one should decide on the amount of solution to be 
used and add epinephrine in quantities such that the total amount 
received by the patient will not be more than & to 10 minims 
(0.5 or 0.6 cc.)” 

Into the sac is instilled a few drops of this solution by a la- 
crymal syringe, through the lower canaliculus. The skin along 
the line of incision is infiltrated. A deep injection 1s made above 
the internal palpebral ligament to block the supratrochlear and 
infratrochlear nerves. Another injection below blocks the infra- 
orbital nerve. The nasal mucous membrane is anesthized oppo- 
site the lacrymal fossa by placing a tampon of equal parts of a 
solution of cocaine hydrochloride 10 per cent and adrenalin 
chloride in front of the middle turbinate. 

The skin incision starts at the level of the insertion of the 
internal palpebral ligament and 3 mm. mesial to the ligament. 
(Figure 4). The first half of the skin incision must be vertical. 
The lower half of the incision is curved parallel to and three 
millimeters below the infraorbital margin. This direction should 
be followed carefully, to correspond to the folds in the skin and 
prevent a noticeable scar. The dissection through the super- 
ficial fasca, orbicularis palpebrarum muscles and deep fasca is the 
same as for extirpation of the sac. Horner’s Muscle which is 
the posterior half of the internal palpebral ligament is left intact. 
The muscle fibres are separated, but not cut. 
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The mesial half of the sac is separated from its fossa and 
held toward the globe by a flat retractor. If the lacrymal sac is 
extremely thin the separation may include the periosteum lining 
the lacrymal fossa. This periosteal dissection should be carried 
downward to the upper limit of the lacrymal canal for three to 
five millimeters. The periosteum is separated externally from the 
bone exposing the lacrymal crest. The lacrymal crest 1s com 
pletely removed by a chisel. (Fig. 5). This allows easier entry 
to the lacrymal fossa. A small opening through the bony fossa is 
first made with a chisel, exposing the nasal mucosa which is at 
once elevated in all directions. The entire bony wall of the lacry- 
mal fossa is removed from the anterior to the posterior crest, 
and from the internal palpebral ligament above to the beginning 
of the lacrymal canal below. This is best done with a Citelli 
forceps. 

In the original operation, as described by Dupuy-Dutemps 
and Bourguet, the incision of the lacrymal sac and of the 
nasal mucosa are vertical. The author prefers a horizontal 
incision well toward the lower part of the lacrymal sac. 


(Figure 6). 9 The horizontal incision through the nasal mu- 
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cosa is more easily drawn into the bony orifice. It does not make 
too large an orifice from the lacrymal sac to the nasal cavity. The 
margins of the two layers are easily sutured by a Yankauer’s 
needle. If the vertical incision is used, it must be well back in 
order that the anterior lip of the nasal mucosa is sufficient to 
come around the thickened bony wall. The corresponding edges 
of the incised mucosa of the lacrymal sac and of the nose are 
carefully united with sutures. One may use 000 catgut or prefer- 


ably fine twisted silk which is less apt to tear the delicate mem- 


brane. Various needles have been devised to introduce these 
sutures. The author found the Yankauer nasal suture needles, 
half curved, right and left, the most satisfactory. The right 


needle is used for the upper sutures and the left needle for the 
lower sutures in the right fossa and vice versa in the left fossa. 
The last anterior suture is brought through the deep fascia and 
muscle and tied. (Figure 7). The skin is closed by interrupted 


sutures 


Nasal 
mucosa 


transverse, \ 
incision \) 





White’s ointment is applied freely in the cul-de-sac and 
over the skin incision. The eye is covered with a pad. There is 
some oozing from the nasal mucosa for the first twenty-four 


hours. The skin sutures may be removed in four or five days. 
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It is well to irrigate the sac the fourth day to remove blood clots. 


There is no other treatment necessary, unless there is considerable 
pus in the sac at time of operation. Under these circumstances, 


the sac is irrigated with normal saline for a few days. No other 


treatment is indicated. A complete cure will permit the passage 
of a solution of fluroscin from the cul-de-sac through the arti- 
ficial canal to the nasal cavity. 


SUMMARY 
1. Plastic dacryocystorrhinostomy does not destroy the mu- 
cous membrane of the nasal cavity nor of the lacrymal sac. 
2. The artificial canal heals by first intention, without the 
formation of granulation tissue. 
3. The physiologic function is re-established so that fluores 


cin passes from the conjunctival cul-de-sac to the nasal cavity. 


> 


Pus rapidly disappears from the sac following operation. 


wn 


Fistulous opening from the sac closes readily after drain- 
age is re-established. 
6. No probes nor drains are necessary following operation. 
7. Post operative treatment consists of removal of the 


skin sutures plus one or more irrigations of the sac through the 


canaliculus. 
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DISCUSSION. 


Dk. E. C. Evtert, Memphis, Tenn My experience with the conser\ 
ative type of lacrymal sac operations aiming to secure permanent drainage 
into the nose by an adventitious opening, is limited to a few attempts at 
operations of the West type, all of which were unsuccessful. It has been 
my privilege to see our distinguished President pertorm the operation 
which bears his name, but for some reason | have not done it myselt, 
possibly because it is a rather formidable procedure for one not doing 


intranasal surgery, and I was not sure of my ability to do it successfully 


When | was asked to open this discussion, which was to concern th: 
Dupuy-Detemps Bourget operation especially, | wrote to Dr. Dupuy 
Dutemps to find out if | could see this operation while in Paris. He 
kindly came to town from his holiday and arranged two operative seances 


1 


1” omy instructions and | saw him do several cases. He has done this 


operation about one thousand times, and not only gets good results him- 
self but a report by Potiquet from the Morax Clinic in the Annales 
VOcculistique for June, 1929, gives the details of 234 cases, of which 
per cent. were successful. The operation, as I saw it, is done under 
local anaesthesia. There is no intranasal manipulation except the insertion 

a plug wet with cocain and adrenalin, so that it can all be done by the 
ophthalmic surgeon who is not an intranasal operator No. special in- 


struments are required except the needles for placing the sutures 
From seeing the operation, one can speak of the following advantages: 


It is done under local anaesthesia 


It can be done by the ophthalmic surgeon, since 10 intranasal work is 


\ll steps of the operation are plainly visible 
It is no more formidable than excision of the sac. 
No after treatment is required. 


| asked Dr. Dupuy-Dutemps about failures, closure of the wound, ete. 
He said that when the opening into the nose tended to close, a lachrymal 
knife could be passed through the canaliculus straight through into the 
nose and the tissues between the sac and the nose cut freely up and down. 
This could be repeated if necessary and often would result in a curs 


There are, of course, some failures. 


1 would like to add a little information picked up from Dr. Kronfeld 
at Meller’s Clinic in Vienna. Meller, as we all know, is the father of 
the operation for the removal of the sac as it is now generally known, 
and of course a warm advocate of that plan of treatment. But in recen: 
years he has had many West operations done and is extremely pleased 
with the result when done by a competent man; so much so that when the 
services of such a man are available he prefers to have this operation done 
to removing the sac, except in cases being prepared for intraocular oper- 
ation, in which case removal of the sac gets the desired result quickly 
and certainly. Unless a competent man can be secured to do the West 
operation, the results are apparently not satisfactory. 
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Fig.l. Plastic dacryorhinostomy. (After 
Dupuy-Dutemps.) Line of skin incision. 


Fig. 2. Plastic dacryorhinostomy. (After 
Dupuy-Dutemps.) Lacrimal sac _ reflected 
outward. Chisel starts resection of lacrimal 
crest and finishes along the dotted line. 
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Fig 3.) Plastic dacryorhinostomy. (After 
Dupuy-Dutemps ) The resection of the bony 
window 1s completed Nasal mucous mem 
brane shown as floor in the open wopnd 
Long inc terminating in T formation 
at each extre ty 





Fin. 4 Plastic dacryorhinoston 
Dupuy-Dutemps.) This picture s! 
opening of the nasal mucou 
made before that of the 





sa€, Ae litigy 
old method Dupuy-Dutemps now prefers 
to open the sac first and clean it before 
opening the nasal mucous 


nembrane 
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Mig. 5.) Plastic dacryorhimostomy \tter 
Dupuy-Dutemps.) The sutures of the pos 
terior edges are tied Two sutures are 
passed into the anterior edges and through 
the periosteum and other subcutaneous tis 


sues 


Dr. JoHN A. Pratt, Minneapolis, Minn.: Dr. Knapp has given us 
what seems to be the last word in his method of radical operation for 
dacryocystitis, but we should have a conservative method to try in all 
cases where a probe can be passed through the lacrimal duct 

Since 1918, when Dr. W. R. Thompson presented his operative treat 
ment of dacryocystisis, | have employed it in a modified form. I have 
found that the constriction is at the duct-sac end, or the duct-nasa! end, 
and not in the center of the duct as he suggested. One should see that 
there are no adhesions at the duct-nasal opening, by elevating the lower 
turbinate. The constriction should be curetted out to at least four milli 
meters. Following the suggestion of Dr. Dean of Council Bluffs, in his 
paper of 1927, the curettment of duct and sac can be performed through 
an external opening into the sac, and thus avoid injury to the canaliculus. 
In making the external cut the sac should be filled with fluid to cut upon, 
the enlarging of the wound to be made with a curved Weber canaliculus 
knife. 

After the curettment of the sac and duct constriction, as large a lead 
fuse wire as possible is passed through the duct into the nose, curving 
forward in the lower meatus. The wire is put at the top, drawn into 
the sac, and allowed to remain until mucous membrane has covered the 
curetted constricted surface. The sac can be irrigated through the ex 


ternal wound until it heals. 


Dr. Ray K. Dairy, Houston, Texas: I think Dr. Knapp’s plea for 
the conservation of the lacrimal sac is most timely. The number of rad- 
ical extirpations of the lacrimal sac still being done, make one feel that 
the ophthalmologists as a whole have little confidence in the procedures 
aiming to restore drainage into the nose; and yet a study of the litera 
ture reveals that the men who have become interested in this work and 
have had a sufficiently large experience to become masters of their tech- 


nique have uniformly reported satisfactory results. It appears also that 
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the type of operation performed—an intranasal or external—is of less 


importance than the skill and thoroughness of the operative technique. 


Our own experience has been confined entirely to the intranasal ope1 
ation of Halle-West, with minor modifications; and our results have been 
most satisfactory; we have not encountered any of the post-operative dif 
ficulties that Dr. Knapp has mentioned; there is no need for post-operative 
probing or styles. Occasionally granulation tissue in the wound has to 
«© cauterized during the process of healing, but after the patient has 
otten well, so that there is no more epiphora, and secretion can not be 
squeezed out by pressure over the sac, we have seen no recurrence in 
cases that have been followed for six years. The intranasal operation has 
w advantage of leaving no external scar and not requiring a post-opera 

e bandage The results of operative procedures on the sac can tv. 


evaluated by roentgenography of the lacrimal sacs injected with lipiodol, 


Before the operation, and again at definite intervals for several vears after 
wards. In cases of stricture a permanent opening above the stricture 1s 
al that is nee Sary In cases of MUCOCE le, where the SaC Is pre atly 


lilated, we endeavor to destroy as much of the sac as possible, and io 
obliterate the mucocele; when the mucocele is not obliterated, and this 
an be demonstrated by lipiodol injection, the result is not so good, I 
cause secretion has a tendency to accumulate in the dilated sac In the 
peration, which lr. Knapp describes there is no attempt made to destroy 


a dilated sac; | should like to hear what ljr. Knapp’s results are in cases 


‘ lacrvocystitis with mucocele 


Dk. ALS. GREEN, San Francisco | wish to put betore the Section a 
conservative method of treating dacryocystitis, a method which we hav 


used very successiully for over ten years. It has reduced the number 01 
radical operations with us very markedly. If this fails, it is not too late 
oO something more radical 

Vhe procedure is not entirely new, but the medicament and method ot 
application is new. We first endeavor to wash the lachrymal passages with 
a solution containing cocaine, adrenalin and boric. We employ a glass 
syringe with a blunted Luer or a lachrymal needle, and use considerabl 
pressure. Whether or not the solution comes into the nose, the next ste] 
consists of forcing an ointment of adrenalin, boric and lanolin into th 
lachrymal sac with a syringe like the one used for the solution. The pa 
ient is requested to come back three days later, and very frequently, 
where it was at first impossible to force through the solution it now comes 
through easily The ointment is forced in again and this is done two o1 
three times a week. We have been able to reestablish drainage by this 


simple means where, heretofore, we resorted to a radical operation 


lok. FON. KNAppP, closing: Toti’s original incision was approximately 
a half circle. It began above the internal palpebral ligament and continued 
helow The incision of Dupuy-lutemps was short and included the 
resection of the internal palpebral ligament. 1 think it is better to start 


the incision below the lhgament and continue it downward to save that 


structure 
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The vertical incision through the lacrymal sac and nasal mucous 
membrane was the original procedure. In my experience unless extreme 
care is taken in making these incisions well back in the nasal mucous 
membrane, it is difficult to bring this tissue over the bony wall. For that 
reason, the horizontal incision is proposed in order to make this pro 
cedure easier. 

I was glad to see the pictures of Dr. Daily showing the injection of 
the sac with lipiodol. This is a useful procedure in diagnosing any 
chronic condition of the lacrymal sac. 


Nore: Cuts in Dr. Ellett’s discussion used by courtesy of the -lmert 
can Journal of Ophthalmology 
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SOME ORIGINAL EXPERIMENTS WITH THE 
O'CONNOR MUSCLE SHORTENING OPERATION 


Joserpu L. McCoor, M. D., 


SAN FRANCISCO, CALIF. 


In 1916 Dr. Roderic O’Connor of Oakland presented a paper 
before the Section on Ophthalmology of the American Medical 
Association on “A New Shortening Technique with Report of 
Forty-two Operations.” Ten years later, in a paper presented 
before the American Academy of Ophthalmology and Otolaryn- 
gology, he reported the results of thirty-three shortenings of the 
vertical recti for the correction of hyperphoria, using a technique 
the same in principal but modified and improved, the outcome of 
ten vears work with the operation. 

Personal friendship, coupled with a common interest in ocu- 
lar muscle problems, led me to try the operation shortly after his 
original paper was published and for the past twelve years | 
have been using it to the exclusion of all other methods. | am 
convinced that from the standpoint of efficiency, safety, certainty 
of action and the surgical principles upon which it is based, that 
no operation yet devised can compare with it. 

Sometime ago I determined to make measurements to see if 
there were any more or less constant factors which could be es 
tablished in securing uniform results. 

Thirty-eight muscles were shortened and measurements 
made at the time of operating. Of this number six external recti 
muscles were shortened on eves of old people who had come to 
operation for the purpose of having their eves enucleated for 
various reasons and upon whom implantation was not considered. 
I might say in passing that the slight sinking in of the orbital tis- 
sue as the result of section of the externi was scarcely noticeable 
and certainly not objectionable to the patient. 

\n examination of the wet specimens should convince the 


most skeptical that this operation is capable of as much shortening 


as it is ever desirable or safe to make. 
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Operations which increase the influence of a muscle or mus 
cles of the eveball, are either tendon tucking, resection or ad 
vancement. The ©’Connor operation is not an advancement 
itis a shortening. The new attachment is no farther forward than 
the original insertion of the tendon. Its effect, therefore, is anal 
vous to a resection or a tendino-muscular tucking. Unlike a re 
section, however, the tendon 1s never completely severed from its 
original insertion thereby removing two very undesirable features 
of resections or advancements — namely torsion from poorly 
placed sutures or slipping of the latter with attendant increase in 
the original deformity. Furthermore, the operation is capable of 
ver\ definitely graduated effect to a degree possessed by no other 
operation with which | am familiar. 

The proponents of tendon tucking claim for this operation 
freedom from torsion and danger of increasing the original de 
formity if the sutures were to slip. 

However, there is one serious defect in any tucking operation 
which | believe is responsible for many failures, and that is the 
slipping of the sutures either from failure to tie them tight 
enough at the time of the operation, or from subsequent slipping 
due to sloughing. 

In my opinion the greatest defect in any tucking operation 
is the necessity for tying the sutures in the tuck tight enough to 
hold the calculated amount of shortening and this very fact 
the constricting effect of the sutures invites sloughing with sub 
sequent slipping. If one side only slips you will undoubtedly 
have torsion with an accompanying lessening of the lateral or 
vertical effect desired. 

Furthermore, the normal tone of the muscles at rest and the 
more or less involuntary contraction under innervational impul 


ses, coupled with the pull of its opponent, all tend to exert an 





undesirable tension of the sutures. 
So far as advancements are concerned, | have never be- 
lieved that they were anything more than reenforced resections. 
I am well aware of the fact that Worth, in three cases which 
came for reoperation, was able to pass a hook between the ad- 
vanced tendon and the underlying sclera beyond the original 1n- 
sertion of the tendon and up to the new point of attachment. 


Nevertheless, | cannot convince myself that the advanced tendon 





and muscle do not become firmly attached to the sclera back to 


the original insertion of the tendon. If it were possible to operate 
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in such a way so as to leave undisturbed the retlection of the 
internal capsule surrounding the tendon after it pierces the ex 
ternal capsule, and keep intact the serous bursa surrounding it, 
it might be possible to prevent the attachment of the under sur 
face of the tendon to the sclera. Certainly this is very ditheult 
to do. 

The technique of the (’Connor operation for muscle short 
ening was deseribed fully by the author in his original paper (loc. 
cit.), nevertheless in order to bring out the points which | wish 
to emphasize in this communication | shall refer to the salient 
features of it. After the tendon is isolated, freed from capsular 
attachments and raised on a right angle hook, a small hook is 
inserted between the fibres of the tendon near its edge and passed 
back and forth from its insertion toward the muscles fibres. (/*71@. 
/.) The width of this isolated strip of tendon will vary from 2 to 


3 mm. from its edge, depending upon the effect desired. This 




















PiGs Tendon 1s raised on hooks and l 
mall sharp hook 1s inserted into the ten 
preparatory to separating the lateral 
strips from the remainder of the tendon 
maneuver is repeated on the other edge of the tendon. (fig. 2.) 


What remains of the central portion of the tendon exclusive of 
the two lateral strips, 1s cut off fairly close to the insertion leaving 
about a 2mm. stump. This central tongue may be held out of the 
way temporarily by either a suture knotted around it, or it may be 
held by an advancement forceps. The former is_ preferable. 
(Fig. 3.) One lateral strip is then held lightly on a small hook 
and a clove hitch is thrown around it. The material used for this 


purpose is either fine or medium dermal (B. and B.) which has 


previously been threaded thru a blunt needle to facilitate the mak 
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ing of the knot. By making traction on the strands of derma 
sutures at right angles to the long axis of the lateral tendon strips, 
the clove hitch is transferred from the sutures to the tendon. In 
the same way another clove hitch is thrown around the other 
lateral strip of tendon and transferred. (Figs. 4 and 5.) This 
leaves a loop of dermal sutures between the two lateral strips. 
Thru this loop the central tongue is brought forward toward the 
corneal limbus and tied down to the original insertion of the ten 


don. This may be done with 000 catgut and buried beneath the 




















lcniiaiapaneaias . 
FIG. 3.—Central tongue has been cut at a point about FIG. 4 Iwo clove hitches of many strands of 
2 mm. from the tendon insertion and held back by fine or medium dermal sutures are wound 
suture temporarily knotted around it. At this time around the two lateral strips of tendon, They 
the fine silk or 000 catgut suture is placed. After are shown here as single strands to simplify 
the lateral strips are shortened with the dermal su the illustration 
tures the central tongue is tied down by this suture 
capsule and conjunctiva or number three twisted white silk may 
be used instead. In the event that silk is used (1 am convinced 


that this is the better material for there is less reaction following 
its use than there is with catgut) the ends may be brought thru 
the capsule and conjunctiva and tied external to the latter. If 
the approach to the tendon is thru the meridional incision this 
suture will aid in coapting the wound. After the central tongue 
has been brought forward and tied down, traction on one end of 
the dermal sutures will cause the central loop to disappear and 
this will help to bind the central tongue down to the underiving 
stump. (Fig. 6.) One end of the dermal sutures is then cut off 
about 3 or 4 mm. trom the knot in one lateral strip and tucked 
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beneath the capsule. The other end is brought thru a small but 
ton hole in the everlying capsule and conjunctiva. This free end 


should be cut off not less than two centimeters from the opening 
in the conjunctiva. The capsule and conjunctiva are then brought 


together with interrupted black silk sutures. Both eves are band- 





aged for twenty-four hours. After this the bandage is removed 
from the unoperated eve. 

In the entire operation no constricting sutures have been used 
nor are there any sutures under tension. The single suture used 
in tving down the central tongue is neither tied tight enough to 
cause constriction of tissue nor is it under tension, for this has 
all been neutralized by the shortened lateral strip. The amount 
of shortening is, therefore, directly dependent upon the width of 
the lateral strips of tendon, the number of strands of dermal 
suture used and their calibre. These factors were used in the 
measurements that | have made and tabulated and from which 
my conclusions are drawn. I[ wish to make it perfectly clear, 
however, that no attempt has been made to translate millimeters 


of shortening into arc degrees of effect. 
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Material Width of 
used for lateral 
shortening strips 
Fine 2 mm. 
dermal 
2.25 mm 


2.50 mm. 


3.00 mm. 


Medium 2 


dermal 


mm 


2.50 mm 


3.00 mm 


PATHOLOGICAL 


Material 


used lateral 
strips 
Medium 2.5 mm. 


dermal 


Fine 
dermal 


Width of 


2.5 mm. 
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No. of 
strands of 
sutures 


10 
106 


lo 
16 


12 


12 


No. of 


strands 


6 


10 


McCOOL 


Amt. 


shortening 


10 
Y 


Q 
Q 


10 
10 
10 
il 


Q 
Q 
Q 
Q 
Q 
Q 


Ns 


10 


10 


10 


11 
11 





of Average Shortening 
shortening per strand 
in mm 
mm 
95 mm 59 mm 
Q 50 mm 
10.25 57 mn 
6 J mn 
s 57 mn 
x7 4 
mm 
10.3 57 mt 
11 55mm. 
11 7x mm 
10 62 
10.6 59 mn 
8 Il mn 
1] 91 mm 
11 91 mm 
SPECIMENS 
Amt Shortening 
shortening per strand 
7mm 1.1 mm 
10mm. 1.2 mm. 
10 mm. 1mm 
12 mm 1mm 
7mm. 58 mm 
10 mm. 62 mm 
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There are so many factors other than the purely mechanical 
ones entering into this phase of the subject that it is extremely 
dithcult, if not impossible, to say with any degree of certainty 
that so many millimeters of shortening will correct so many 
degrees of deviation. At best it is but an approximation. 

The experiments which | have made have given definite 
data and can be repeated by anyone. | believe that they give 
much more accurate information as to how much a muscle may 
be shortened than we could get from any resection, advancement 


or tucking operation. 


SUMMARY 


When lateral strips of tendon measuring from 2 to 2.5 mm. 
| ~ 


in width are shortened with fine dermal, each strand will etfect a 
shortening of .55 mm. With medium dermal the shortening per 
strand is 1 mm. When lateral strips of tendon measuring 3 mm. 
in width are shortened with tine dermal, each strand will effect a 
shortening of .66 mm. With medium dermal the shortening per 
strand is 1+ mm. 

In making these experiments the original technique was used 
with the single exception of substituting dermal sutures for cat- 

Dr. (Connor has made some improvements in technique 
vhich | have been using with satisfactory results, but out of 
deference to him | have refrained from alluding to them in this 
communication as | understand that he is preparing a paper on 


ject for presentation at an early date 


DISCUSSION 


(; Fk. SuKER, Chicag What one knows the least about he 

talk about the mos | have never performed the operation the [Doctor 

has described. However, it is of great interest to me and | think it is ; 
step in tl furtherance of a good cause—the muscle operation for con 
cecum cn Hammadi aii asset F Yessy oe eo : hicieninel 
cre divergent strabismus lave some very dennite views regara 


the muscle operation. One is that it is largely a matter of judgment 

the individual operator how much he has to do to correct the stra 
bismus. You cannot measure your results at the time of operation in 
millimeters or degrees. Human flesh and blood are not wood or iron. 
You can in general describe a certain plan and tell why a certain operation 
will give a certain result, but it does not apply to the muscle operations 
In the first place, | think a good many of us forget to apply the physical 


and mechanical laws so far as strabismic operations are concerned. You 


cannot transform a set of muscles which under the principle of leverage 
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are first class, to the second class, and have uniform action result Jater 
on. Therefore | deprecate any operation that has a tendency to so-called 
advancing the insertion of muscle, Dr. Worth to the contrary notwith 
standing. You cannot exercise any technique so delicate without injuring 
the underlying sclera and the under surface of the muscle, and not have 
complete union exist between the advanced portion of the muscle and the 
sclera; therefore, you simply have, as Dr. McCool has said, a reinforcing 
and shortening. | have tried that time and again on dogs, and usually had 
complete union between sclera and muscle as a result. If it did succeed 
you have transposed the leverage of the second principle to leverage o} 
the first principle, and you are bound to have more or less torsion. J 
believe that anyone doing a muscle operation must have regard tor the 
insertion of the said muscles, and not alter the anatomic position. The 
expansion fibres you may disturb as much as you please, but the nerve 
impulse and muscle traction is exerted upon the entire surtace of the 
original insertion and in cases of so-called advancement in which the 
muscle is still adherent to the original insertion, though its tendon has 
been seemingly advanced beyond, the nerve impulse and muscle traction 
end just the same at the original anatomic insertion 


I have no objection to any tucking operation. I think it has good valine 
and will have an effect, but as to having 100 per cent success, or even 95 
per cent success, with any tucking or resection operation, if you are 
expecting this, you will be sadly mistaken. After all, all your operations 
on muscles for the straightening of crosseyes are mainly for only cosmetic 
reasons. If you are true to yourself and to the patient you will know that 
orthoptic exercises over a period of years, after the patient has reached 
physiological maturity, will avail nothing in regard to the fusion of images 
excepting in eyes with about equal vision as in cases of alternating stra- 
bismus. Be true to yourself. The little good you can obtain is not worth 
the time nor the expense 

Preserve the expansion of the original insertion in a resection and 
accurately coaptate the muscle to the whole width of the insertion. Other 
wise if you have a displacement of the muscle above or below the 
insertion a certain amount of torsion results; and, it is quite probable that 
in the operation described by the Doctor, despite the good results he has 
obtained, vou are liable to have torsion, because the anatomic width of the 
muscle is not preserved. However, if you will mechanically employ the 
basic principle of securing actual insertion of the upper and lower portion 
of the muscle to the upper and lower portion of the tendinous insertion 
you will avoid the ill results as nearly as is possible. No general surgeon, 
when he advances or shortens a muscle, ligates the same to draw it for- 
ward. Personally, | have never, either privately or in clinic, performed 
an advancement upon a living object, because all advancements finally are 
nothing but resections. Any operator who perfects his technique in ans 
particular operation—tucking, or any resection operation, will have as 
good results as can possibly be obtained. It is getting the fine technique 
and proving your method of operation that will give you results, irrespec 
tive of the type. Furthermore, do as little trauma as you possibly can, 


particularly to the underlying surface of the muscle, and in addition to 
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the overlying surface, so as to avoid adhesions. For that reason | belie, 
it is good policy in any resection operation not to strip the conjunctiva 
from the muscle, but to incorporate it with the muscle in the forceps and 
apply sutures through and through, and you will have no constrictions 


Then, if you will pass through the sclera at the insertion of your muscle 


you will have no slipping of your suture If your sutures slip it is 
because you have not tied them tightly or did not include some sclera iat 
insertion, or have not drawn the muscle up sufficiently or vou have been 
depending on one suture You should have a supporting suture by passing 


it through the tendon and back of the suture in the muscle, pulling the 
muscle forward 

We all have our failures. I have just as many as any of you, perhaps 
more But nevertheless | cannot believe that any Oy ration that will tend 
to disturb and displace anatomically the insertional relationship is a 
justifiable operation, but any operation that employs the idea of tucking or 


shortening 1s mechanically correct 


herefore, the operation described by Dr. McCool has my approval! 
as it does not disturb the original insertion 
Dr. ALLEN GreeENwoop, Boston I did not intend to discuss this won 


derful presentation until my friend, Dr. Suker, spoke and I simply want to 
call attention to the fact that the wonderful judgment which Dr. Suker 
has obtained through long practice cannot be passed on to the younger men 
in its entirety. It seems to me that those of us who are teaching young 
men, showing them how to do this operation, must give them a little of 
our judgment in the way of measurements. I do not think that measure- 
ment is exact in any sense of the term. This is not an exact operation 
But the judgment which the older operators have got for themselves as to 
how much they can do is a hard thing to pass on to the younger men, un- 


less you can give them some definite suggestions as to measurement. 


Dr. JosepH L. McCoor, closing l am naturally very much pleased 
that Ir. Suker agrees with me regarding the value of advancement. | 
am inclined to disagree with him when he says that all of our good results 
In squint Operations are cosmetic. | feel sure there are a certain number 
of cases which show fusion before operation. No amount of training with 
the amblyoscope or any other instrument will restore parallelism to th 
Visual axes However, after operation and training with the amblyoscoyx 
or stereoscope, not infrequently a functional as well as a cosmetic result 
will be obtained 

I do not know whether I quite understand what Dr. Suker means 
when he speaks of torsion in this operation. The very fact that the lateral 
strips are measured and shortened to the exact amount on both sides pre 
cludes at once the danger of creating a torsion. If | misunderstood him, 
I apologize 

| appreciate Ir. Greenwood’s remarks, because one of the greatest 
difficulties that we all have is in determining how much to shorten a mus- 
cle. Every man | have asked, “How much do you cut off?” has replied, 
“T just use my own judgment.” The amount of shortening effected by this 


operation, as I have specifically stated, cannot be translated into arc de- 








172 JOSEPH L. MeCOOL 

grees of shortening, but it certainly can be duplicated by anyone else. If 
you have a certain width of tendon and shorten it a certain amount, you 
can say that you will get a certain amount of shortening, with only slight 
variations. Certainly such information is of value to anyone repeating 


the procedure. 





REMOVAL OF A No. 8 LEAD SHOT FROM THE 
VITREOUS WITH 20/20 OR 6/6 VISION 
IN ONE CASE 


GEORGE H. Cross, M.D. 
CHESTER, PA, 


My object in presenting this paper is the hope that you will 
realize that eves which have a lead shot in them can be saved, the 
shot successfully removed, and that so far, in one case of four 
operated upon, the patient recovered 20/20 vision following the 
removal, by means of the wire loop shot forceps and a double 
plane tfluoroscope, of a No. & shot from the vitreous. 

In the last tive vears | have been fortunate enough to see 
nine cases, within a radius of fifty miles from Chester, Pa., each 
one having been shot in one eve with a lead shot varying in siz¢ 
froma No. &8toa B. B. shot No. 2.) Dr. FE. C. iellett of Memphis, 
Pennessee, reported a series of thirty-seven cases from 1900 
1926, which were shot in one or both eves with various sizes « 
lead shot Your imagination can conjure the number of cases 
that occur in the United States, many of, whom should be given 
the opportunity to save their eve and retain its vision. 

In June 1927, the first successful removal of a No. 6 lead 


shot from within the eyeball by this method was reported by the 


author in a paper read before the American Ophthalmological 
Society. The successful result in this case, the saving of the eve 


ball, was marred by the poor vision, both before and after the 
operation, namely, light perception. 

In our endeavor to save eves and vision, our first problem to 
solve when a case is presented with a small number six or eight 
shot in the globe, is shall we operate and attempt the removal of 
the shot or shall we be more conservative, take a chance and allow 
the foreign body to remain in the globe. The answer is the opera 
tion should be attempted as quickly as possible following the in- 


jury, before the formation of exudate makes it more difficult, as 


we now have a method by which we can and have successfully 
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removed lead shot from the interior of the globe, with preserva- 
tion of vision. 

Before the Section on Ophthalmology of the A. M. A. in 
1926, Dr. A. E. Bulson, Jr., presented a paper on “Tolerance to 
foreign bodies within the ees segment of the eve.” This 
paper involved a great deal of investigation as there are forty- 
one references to oa reports abe observation of v: irious authori 
ties in the te xt and excellent discussions of the paper. This paper 
deals with both magnetic and non-ma: genetic foreign bodies. The 
first conclusion is in part as follows: “It is assumed that in the 
majority of cases loss of vision as well as loss of the eveball is 
due to inflammatory, degenerative and structural ch: inges brought 


about directly or indirectly by the trauma and infection. ete. 


Dr. Ancil Martin in discussion said: “A foreign body in the 
vitreous is a critical injury. If non-magnetic. extraction is al- 
ways difficult and frequently impossible. It may result in vitre 


ous abscess, plastic inflammation. degenerative iridocyelitis, de- 
tached retina, or phthsis bulbi, causing destruction of the eye.” 

Dr. E. C. Ellett presented a paper before the American 
Ophthalmological Society, June 1927, on “Wounds of the I’ve by 
Projectiles of Small Caliber and Low Velocity,” in which he 
stated in speaking of wounds of the eveball with retention of the 
foreign body. “Such an eye is almost always lost as an organ of 
vision and even more in the case of through and through wounds 
is it apt to pass into a state of chronic inflamm: ition. The situa 
tion is complicated by the fact that the small shot are not mag 
netic and offer only the slightest hope of removal.” 

The odds are against us so to spe ak before the case re: aches 
our hands, nevertheless, if these cases can be treated early and 
promptly we can prevent many of the sequel and the loss of the 
eve, while some instances it will be possible to save useful 
vision. 

The most important essential point to establish before under- 
taking this operation is the exact location of the shot. Is it in the 
globe, or has it penetrated the posterior sclera and lodged in the 
orbital tissue, or has it entered the orbital tissue by following 
around the sclera. 

[t is quite difficult even with modern devices to localize a for- 
eign body within two to three millimeters. This error being suf- 
ficient to place the shot either in or out of the eyeball, when in 
close proximity to the sclera. 
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In one instance, Dr. C. E. G. Shannon's case, after accurate 
localization of a small bird shot which was established as in the 
vitreous, right close to the sclera, the shot forceps were placed 
directly over the shot, through a= scleral incision, and when 
directed by the fluoroscopic operator, Dr. Willis F. Manges, to 
move straight down | could feel the resistance of the sclera and 
the shot was seen 1n the Huoroscopic plate to be just beyond the 
tip of the instrument, and to move ahead of the forceps, demon 
strating that the shot was not in the vitreous but had gone through 
the eveball and was buried in the orbital tissues, closely against 
the sclera. On withdrawing the forceps and suturing the con 
junctiva the shot was allowed to remain in the orbit. There were 
no untoward results following the operation. 

In case No. 8 in which the lead shot, a B. B. was in the 
orbital tissue right up against the sclera we adopted a further aid 
in localization which was of great assistance. Holding the tip ot 
the forceps to the side and outside the eve, it was possible on 
looking in the tluoroscope to line them up so that an idea of the 
location of the shot in the horizontal plane could be marked (by 
touching a spot of mercurochrome on the skin), then by holding 
the forceps over the eye, with the fluoroscope again lining up the 
tip of the forceps with the shot, its position in the vertical plane 
could be marked. With the lights turned on, it was possible to 
approximate the position of the shot. Feeling that the shot in 
this case was in the orbit close ta the globe, | opened the evelids 
and using the closed tip of the forceps as a probe was enabled to 
enter the wound of entrance in the conjunctival cul-de-sac and 
then expanding the forceps, push the tissues aside, and get a 
glimpse of the shot. The forceps were allowed to close and the 


shot was removed without any difficulty. 
Case Reports. 


November 12, 1924, Mr. J. W., aged 71, was shot in the left 
eve while rabbit hunting. He was admitted to the Chester Hospi- 
tal, November 12, 1924. For this case | devised an instrument 
and tried to remove the shot through a scleral incision, with the 
help of the Roentgenologist. Using an ordinary fluoroscope, of 
only one position an attempt was made to get under the shot and 
lift it out with a single ring, bent the size and shape of the shot 


fashioned on the end of a needle. We were unsuccessful in our 


attempt and later it became necessary to remove the eyeball. 
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The experience in this case demonstrated the necessity of mak- 
ing all instruments to be used in conjunction with a fluoroscopic 
plate short, as the space between the eveball and the plate, of 
necessity, has to be narrow to permit seeing a shadow on the plate. 
Long instruments run the risk of being accidently touched and 
damaging the internal structures of the eye, at the same time pro 
ducing pain and upsetting the patient, which greatly increases our 
difficulties. 

The next case also one in a rabbit hunter se« n, November 12, 
1926, was referred by Dr. C. 1. Stiteler. my colleague on the 
Chester Hospital Staff. This was the case presented before the 
American Ophthalmological Society, in Quebec, June 1927. It 
was for this case the instrument and method. now adopted, for the 
removal of lead shot was devised. In this effort | was most for 
tunate in having the skillful assistance of Dr. Willis F. Manges 
who so dexterously managed the double plane tluoroscope. This 
Was a most important factor which contributed largely to our suc 
cess. Following the removal of the No. 6 shot in this case, four 
other cases were operated upon. In two cases the shot was iound 
in the orbit in one the shot was removed, in the other it was al 
lowed to remain in the orbital tissues. In the two cases in which 
the shot No. 8 in both instances was in the vitreous, it was suc 


cessfully removed in both cases. One of which had a detach 


ment of the retina while in the other we were able to obtain 20/20 
or normal vision. 

The third case in this series in Which a k ad shot No. 8 was 
definitely located in the vitreous, was Case No. 5. Miss ¢ rh 1, aveCC 
19, W. S., was struck in the face with a number of bird shot No 
& in size, on August 1, 1928, one of which penetrated the right 
eyeball at 7 o'clock on the limbus cornea. just missing the crystal 
line lens. The localization was 10 uM. back, 8mm. below and 
MM. to the temporal side. The patient was removed to th Jef | 
erson Hospital the next day, when with the very able assistance 
of Dr. J. Farrell who operated the double plane Huoroscope Wt 
were successful in removing the imbedded shot with the wire loop 
shot forceps through an incision in the lower quadrant, of the 
sclera. This patient had a detachment of the retina which pre 
vented a good visual result. This was a keen disappointment as 
the outward appearance was excellent and the eve had quieted 


down so promptly. 
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In the fourth case like the first two the patient was hunting 
rabbits when he was shot by another hunter, November 15, 1928, 
Mr. Lk. W. MacL., aged 24, was reterred by Dr. f, Milton Gris 
com. Due to various complications the attempt at removal of the 
No. & shot from the vitreous of the right eye was not made until 
Nov. 21st, six days following the accident. Dr. Manges again 
took charge of the double plane tluoroscope and after the usual 
preliminary observations to demonstrate our ability to see the shot 
in the plate, an incision was made in the sclera close to the local 
ization. After several attempts at removal and being assured by 
lor. Manges in each instance that the shot was in the grasp of the 
forceps, on withdrawing, the shot would spring out of the for- 


ceps. We then discovered that we were grasping the shot while 


neased in exudate. Finally we got a firm hold of the shot and it 
was withdrawn. The sclera was sutured in the usual manner, 
atropine instilled and the eve bandaged. This case demonstrated 


the disadvantage of late operation, however | am pleased to re 
port that on January 3rd, just twelve days following the opera 
tion the vision was 20/20 minus two letters and has improved 
since that time 

Phe last case with a lead shot in the vitreous makes a total 
ot tive Mr. L. T. aged 38, came from Reading, Pa., he also 
Mit hunting when shot, November 3, 1928. It is quite a 
co-incidence that four out of five cases were shot while hunting 
rabbits. No attempt was made by his physician to remove the 
shot. I saw him for the first time, April 6, 1929, when his eve 


vas a shrunken, quadrate globe, tender to touch, quite easily ir 


itated, with the pellet of shot still inside. Ali that I could do in 
this case was to advise enucleation. He was too late. 
DISCUSSION 
\ N GREENWoop, Boston This is not a very easy subject 
s who has never removed a lead shot from the vitreous 
erhaps \ ver have the D] 1 \ I |) 
has i lead shot rot the ( 1S have h 
, S of ¢ Most injuries by lead sl ur \ 
ess the shot enters in such a position as to make it easy of access 
\l; he lead shot injuries are multiple and | would like at this tim 
cite very brietly an extremely interesting cas« interesting from th 
standpoint « blindness 
Thirty vears ago a voung boy ten vears of age came into a loca! 
hospital He had been out hunting Thanksgiving morning with a fur 


cap on his head, and his companion, seeing the fur cap from the other 
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side of a stone wall, thought it was an animal and fired a load of No 
6 shot into this hoy’s face, Both eves received three or four lead shots, 
and, according to my judgment at the time, there was no hope of any 
visual results. The next summer this ten-year old was swimming in the 
lake near his house, and diving. In the Fall he obtained a considerabl 
amount of money by setting traps for fur-bearing animals and selling the 
skins. He went through Harvard and is now a practicing lawyer in 
Boston. 

In regard to the subject of today’s paper, Dr. Cross has given us a 
procedure of great value for those who may have a like case. I have 
successfully removed a bit of copper from the vitreous by watching the 
blades of the forceps with the ophthalmoscope with a fully dilated pupil 
and was able to pass the blades around the bit of copper and remov« 


successfully. This vision, however, gradually left the patient’s eve. O1 
course if the lens is cloudy this method is not available 
I doubt if many of us will ever attain the brilliant results that Dr 


Cross did in his case. 


Dr. E. L. Jones, Cumberland, Maryland: I think Dr. Cross is to be 
congratulated on opening up a new field in regard to eyes that have had 
penetrating foreign bodies. For many, many years | have been advocating 
a certain measure which | think if the Doctor would try after extraction, 
would give him better results as to the permanency of the cure. I think 
it has been the general experience that even with successful removal of 


foreign bodies in many cases degeneration follows. By using this method 
ae 


torcien Only 


which we have followed for twenty-five years in penetrating 
wounds, or in cases of penetrating wounds where there is no foreign bod) 
—giving at once an injection of cyanide of mercury in sufficient quantity 
to cause a maximum physiologic lymphatic reaction, we can to a large 
degree prevent the development of sepsis which causes the loss of eyes 
from penetrating wounds of any nature; it also creates a tolerance for 
some of the non-removable foreign bodies. The tendency to slow de- 
generation, or to detachment of the retina, which are so apt to follow any 
serious trauma, can be prevented to a large extent by the administration 


of this injection 


Dr. GeorGe H. Cross, (closing): I wish to thank Dr. Greenwood and 
Ir. Jones for their interesting discussion of the paper. May I again im 
press upon your minds how vitally essential is the assistance of the fluoro 
scopic operator. Even though the operation is conducted in a dark room, 
Dr. Manges wears dark glasses for an hour previously to increase his 
dark adaption, it was his cooperation and painstaking efforts that largely 
contributed to our success. The forceps must be short in order that the 
fluoroscopic plate may be brought close to the eye sa as to permit seeing 
the foreign body, yet not to touch the forceps. The use of the double 
plane fluoroscope by Dr. Chevalier Jackson and Dr. Manges in the re- 
moval of foreign bodies from the lungs first suggested its possibilities to 
me in the removal of these non-magnetic particles from the eye. A pe- 
culiar coincidence about these cases is that four out of the five accidents 
occurred in men who were hunting rabbits. 





DESTRUCTIVE PURULENT OPHTHALMIA 
ACCOMPANYING AN ERUPTIVE FEVER 
WITH STOMATITIS 


IX¢ port ota Case 
JouN M. Witeecer, M.D. 


NEW YORK CITY 


Jack Geller, age 8, a Jewish boy, was admitted to Gouver- 
neur Hospital October 11, 1927, and the following notes were 
made by the house physician, Dr. C. W. Hanson: 

Patient has had the usual childhood diseases including diph- 
theria. He was perfectly well until two days before admission. 
At that time he was caught in the rain and came home feeling 
very badly with pains and aches all over his body. He remained 
sick until the day of admission when his eves became very in- 
jected, his nose and mouth dreadfully inflamed. The mouth was 
causing a great deal of distress. A rash also broke out on the day 
of admission, two days after his first symptoms. 

Physical examination—An acutely ill child, apparently sutfer- 
ing a great deal of pain. Head—normal shape. Face—scattered 
erythematous patches. [Eyes—very red and much photophobia 
and lachrymation. Nose—slightly inflamed mucous membrane. 
Mouth—lips protruding and large grayish membranes over lips, 
tongue and pharynx. Throat—very injected and small ulcera- 
tions. Neck—negative. Chest, abdomen and legs—negative ex- 
cept for rash which had appearance of erythema multiforme, but 
did not have proper distribution. It was chiefly on chest and 
back, very little on extensor surface of extremities. 

October 12, 1927, Skin Consultation—Found out child had 
been in habit of taking “Bolls Rolls’”” whenever sick. Made diag- 
nosis of Erythema Multiforme, possibly caused by phenolphtha- 
lein with secondary infection of mouth and eyes (Dr. Josiah P. 
Thornley). Head of service at this hospital, Dr. Thos. E. Waldie 


of Pediatrics, believed mouth condition due to Vincent’s Angina. 
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Several days after admission child developed typical scarlet 
inal eruption which disappeared the next day and ulceration 
started on the cornea. Repeated cultures for diphtheria organ 
isms or Vincent’s Angina were negative from eves, ears and nose. 
A gram positive diplococcus was always found from eye. X-ray 
of chest negative.” 

The boy was transferred to Bellevue Hospital October 23 
1927, and admitted on the eve service, where he remained until 
January 9, 1928, a period of seventy-nine days. 


At the time of admission to the eve wards at Bellevue, the 


little patient had been sick two weeks. He was not prostrated 


and appeared in good spirits. His temperature was 09. [is 
appearance was pitiable because of the condition of his eves and 
mouth. (See Fig. 2). The evelids were swollen shut, with pus 
streaming trom them. The nares were excoriated, and adherent 


to the lips were heavy, dark crusts and fresh blood. Scattered 
over the body were brownish spots unlike anything | had seen 


In response to a request for a consultant from the Department of 





FIG. 1 |. G. on 17th day of illness Brown spots on back Scalp fre fror 


Pediatrics, Dr. A. M. Stevens called to see the child and diag 
nosed the disease as that described by him and F. C. Johnson in 
1922 (1) under the title, “A New Fruptive Fever Associated with 
Stomatitis and Ophthalmia.” He said the cause was unknown 


and he had no definite suggestions as to treatment. The long per- 
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iod of observation and the importance of the disease to ophthal- 
mologists make a report of moderate detail justifiable. 

Temperature ranged from 98° to 101°. During the period of 
activity of the disease the temperature was near 100° most of the 
time. Ina general way it was lower than in the previously re- 
porte dl cases. 

Pulse ranged from 80 to 120. During the height of the dis- 
ease it was usually over 100, regular and of good quality. 

Respiration ranged from 18 to 26 and the patient never com- 
plained of not getting enough air in spite of the swelling of the 
nose and mouth. 


Urine never showed albumin, casts, sugar. It never had any 


i; / examinations did not show important deviation from 


he normal. 
Iexamination October 26. 1927. showed leucocvtes 72 (). poly 
nuclears 78%, transitionals 6%, Ivmphocvtes 10%, mvelocvtes 


3%, basophiles 3%. Red blood cells showed reduction in hemog 


lobin November 10, 1927, ervthroevtes were 4.800.000 with 


I 


Sa hemoglobin and color index of O.9. HWoasserimann reaction 





FIG. 2 I. G. on 17th day of illness Marked swelling of eyelids with profusion of 
pus Swelling of lips, with black crusts covering part of upper lip and all of 
C1 Brown spots on face and chest. 
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was negative on October 26 and on November 7th. Chemical 
examination showed N PN 35 mgm., and sugar 121. 

During his stay in hospital the appetite was good, the child 
slept well and usually was happy. Several times he perspired 
protusely at night. Occasionally he said he was tired and that he 
had pain in the head, but apparently he was comfortable most of 


the time. 





FIG. 3.—Case 1 of Stevens and Johnson, showing nature and extent 
of eruption on thirteenth day of illness. 


Eyes. On admission, at the 14th day of the illness the eve- 
lids were greatly swollen and a profusion of vellowish pus came 
from palpebral fissures, adhering to eyelashes, skin of lids and 
face. Separation of lid margins was difficult, but it was possible 
for the examiner to see that both corneas were almost completely 
ulcerated and the conjunctiva of the globe was edematous and in- 
jected. The iris could not be seen on account of corneal ulcera- 
tion. 

Vision O. D. Light perception. 

Vision O. S. No light perception. 

The secretion from the conjunctiva was persistent. It was 
not stringy, and conjunctival condition could not have been 
called membranous conjunctivitis. Bacteriological reports carried 
no conviction. The laboratory report of October 25, 1927, was as 
follows: 

“Direct smear from eye: many pus cells, diploid and short- 
chained Gram—negative cocci, usually intracellular; no other or- 
ganisms. 

Culture of eve smear: blood plate shows pure culture of short 


chained non-hemolytic streptococci. On Loeffler’s media, no 
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growth after 24 hours. Subculture gives mixed staphylococci, 
short chained streptococel and diphtheroid organisms. 

Throat culture: no growth in 18 hours on Loeftler’s 

October 29, 1927. 

Direct Eve Smear: Gram negative biscuit-shaped diplococei, 
intra- and extra-cellular. 

Eve smear culture: Rapid growth of small colonies of Gram 
negative diplococei. Gonococcus ruled out by rapidity and ease 
of growth, probably m. catarrhalis or pharyngis siccus. Also 
present, as numcrous large colonies: B xerosis and “malignant” 
staphylococci (morphological deviations, particularly to very large 
organisms ). 

Throat culture: On blood plate—mixed culture, no or 
ganisms predominating, diptheroids occasionally present.” 

Uleeration of the corneas with perforation resulted in com 
plete loss of sight in the left eve with hypotony, and reduction of 
the sight to light perception in the right eve. It is to be hoped 
that hight perception will be kept in this eve, as the globe has not 
degenerated. 

Nose. At the nares small crusts formed from excoriation, 
and a moderate amount of muco-purulent secretion ran from 
the nose. It seemed not to bother the patient much. 

Vouth and lips. In the mouth, on the lining of cheeks and 
on the gums and tongue there were several gray patches at the 
time of admission and there were recurrences of patches. No 
bullay were seen, but the grav spots resembled those seen in pem- 
phigus after bulla formation. The tongue was moderately swol- 
len. Heavy black crusts with spots of fresh blood covered part 
of the upper lip and all of the lower, and there was marked swell- 
ing. The lip crusts and the mucous membrane patches persisted 
for weeks. 

Skin. The eruption was scattered over the face, ears, chest, 


back, arms, forearms, hands, thighs, legs, feet. Practically the 


whole body was involved, but the scalp was free. There were 
brown patches one-half to one centimeter in diameter, very little 
raised, and only part of them encrusted. They did not bleed and 
they did not itch. There never was bleb formation. The lesions 


all healed without leaving scars and with almost no ultimate dis 


turbance of pigment distribution. 
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When the patient left the hospital at the end of 79 days, the 
sight was gone in one eve and all but, gone in the other. There 
were adherent leukomas, but nothing else to tell the tale. 

Treatment. Boric acid irrigations, hot compresses, cold com 
presses, bichloride vaseline, argyrol, atropine, dionin were used 
for eye treatment. Glycerine and lemon juice were applied to 
lips for some time, but sterile vaseline perhaps was most helpful. 
If I should have to deal with another such case, I believe I should 
perform early canthotomy with thorough incision of the external 
canthal ligaments to release the evelids, in the hope of rendering 
effective treatment to the conjunctiva and cornea by irrigations 
and antisepsis. Without relaxation of the lids proper drainage 
and proper treatment are impossible. FE ffective eye treatment is 
the only urgent need. 

In a paper read before the Eye section of the American Med- 
ical Association this vear, under the title of Membranous Con 
junctivitis with Loss of Eyeballs, Rutherford (2) reports a case 
which he found difficult to classify and which may possibly be 
akin to those described by Stevens and Johnson and to my case. 

L. H., a boy 27 months old, was admitted to the lowa Uni 
versity Hospital on December 14, 1928. In October 1928. the 
baby had an abscess on a finger joint. He next had a coryza and 
a pharyngitis. About 10 days from the beginning his right eve, 
and 3 or 4 days later his left eve, became red and watery and the 
lids became swollen. The conjunctiva then became inflamed and 
covered by membranous exudates. He was disposed to drowsi 
ness for days at a time. 

“Examination of the right eve under general anesthesia dis 
closed a partial svmblepharon and a corneal staphvloma; of the 
left, an extensive symblepharon, a healed corneal perforation 
and some shrinking of the organ. All four lids, none of which 
were now markedly swollen or tumefied, bore thick, tough gr: L\ 
ish yellow chamois-skin-like false membranes on the tarsal sur 
faces. These were readily removed entirely with forceps: the 
underlying tissues presented a granular appearance with many 
bleeding points. A a secretion coated the nasopharynx. 
The sub-maxilliary and submental glands were enl: irged but not 
hard. The temperature was elevated. 

The laboratory, from numerous smears and cultures. re- 
peatedly reported the presence of Staphylococcus aureus- hemoly- 
ticus, Streptococcus hemolyticus and Streptococcus viridans, with 
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one a gram-negative bacillus, but never diphtheritic or diph 
theroid organisms. The false membranes consisted of the tibrino 
purulent exudates which contained numerous inflammatory 
cells, most of which were polymorphonuclear leukocytes. The 
Wassermann reaction was negative. 

Throughout the two months’ period of observation, a sero 
purulent fluid was intermittently discharged from the nose; a 
brownish red maculopapular eruption of varying intensity was 
present on the forehead, cheeks, thorax and forearms The de 
partment of pediatrics in several physical examinations, found 
nothing to account for the temperature variations, as recorded in 
the accompanying chart, except a persistent respiratory tract in 
fection.” 

The right eve was removed, December 21, 1928, and the left, 
January 21, 1929. The patient was discharged, February 11, 
1929; at that time both sockets were discharging a puruleit ma 
terial similar in appearance to that seen on admission, except that 
it was not so fibrinous or abundant. At the time of discharge the 
disease had had a duration of four months. 

\t a recent meeting of the Brooklyn Ophthalmological So 
ciety, Dr. John Bailey reported a case that had been recognized 
as belonging to the group discussed in this paper. He had called 
Dr. Stevens, who had agreed with Dr. Bailey that the case be 
longed to the class of cases described by him. I shall not give the 
details of Bailey’s case report as he purposes publishing then 
soon. Dr. Bailev’s paper will be a valuable one, as he had the 
opportunity, as an ophthalmologist, to study the patient in the 
early stages of the disease. 

Stevens and Johnson in their paper report two cases, which 
they studied with Dr. L. Emmett Holt, Dr. John A. Fordyce and 
Ir Wartield ea Longeope. No recognized diagnosis could be 
made from the symptoms and course of the eruption in these two 
cases, and no description of a like skin condition could be found. 
“Case 1 (H.S.) was a white boy, aged 8 vears, admitted to Belle 
vue Hospital May 1, 1922, on the tenth day of his illness. There 
was nothing significant in the family history; he had diphtheria 
at 18 months, pertussis at 3 years and measles at 7 years. He had 
been successfully vaccinated and the tonsils had been removed at 
7’ years. His general health had been good until shortly follow 


ing the tonsillectomy when he was in a hospital for fourteen weeks 


with a septic temperature, enlarged spleen, jaundice and a blood 
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culture which showed staphylococcus aureus on two occasions. 
He recovered from this, and was apparently well for two and a 
half months prior to the onset of the present illness.” 

“Case 2 (S. M.) was a Jewish boy, aged 7 vears, with a 
negative family history, who had been always strong and well ex- 
cept for measles at 4 years. He had been vaccinated success 
fully. Three weeks before admission, he complained of pain in 
the eves and w eakness. The next day the eves were discharging, 
and a rash was noted on the body which the family physician 
called “black measles.” On the third day of his illness he was 
taken to the Willard Parker Hospital, where he was found to 
have a temperature of 103 F. with signs of bronchopneumonia at 
the right base, a purulent conjunctivitis with great edema of the 
lids, and a skin eruption of which the tentative diagnosis of ery- 
thema multiforme was made, This eruption was described on the 
third day as being macular, hemorrhagic, with a few papules, 
with areas of excoriation on the face. The eyelids were edema 
tous and pasted shut with thick pus and the mucous membrane of 
the mouth was practically-exfoliated. The boy remained at W1l 
lard Parker Hospital for two and a half weeks, with the pneu 
monia resolving gradually. The temperature ranged from 101 to 
104 F. for two weeks, then became irregular at a lower average 
with an occasional rise to 103 F. The boy was irrational during 
the first week, and there was great prostration, weakness and loss 
of flesh. In spite of instillations of boric acid solution and arg 
rol, corneal ulcers formed, with perforation and abscess formation 
in both eves involving all the structures of the globe.” 

Inasmuch as Dr. Stevens was entirely responsible for the 
diagnosis in the case | am reporting, and inasmuch as my knowl- 
edge of the condition is entirely due to his instruction I am taking 
the liberty of quoting freely from his paper. 

His summary is as follows: 

1. Two cases have been observed of a generalized cu- 
taneous eruption, not conforming to any recognized dermatologic 
condition. 

2. Both cases occurred in boys, one aged 7, the other 8, com- 
ing from widely separated parts of New York City, with no pos- 
sibility of contact. 

3. Both cases manifested a purulent conjunctivitis, in Case 
2 going on to panophthalmitis and total loss of vision, and in Case 
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1 responding to treatment, but leaving a severe corneal scar. The 
pus showed pyogenic organisms only, no gonococcl. 

4. A high and continuous fever was present in both cases, 
explainable in Case 2 by a lobar pneumonia, but in Case 1 without 


apparent cause other than the skin condition. 


5. The eruption showed certain characteristics, identical in 
each case. The onset was with fever, the rash appearing on the 


back of the neck and chest, spreading to the face, arms and legs 
during a period, of about eighteen days, the last lesions to appear 
Leing on the soles and palms. At this time resolution of the first 
lesions began 

Phe eruption consisted of oval, dark red to purplish macules, 
separated by normal areas of skin. These became in a few davs 
raised tirm papules of brownish purple, from 5 to 2 em. in the 
lonvest diameter, without areola, and without subjective symp 
toms of pain or itching at any time. \ few of the largest spots 
showed vellow, dry nec rotic centers. The lesions on the forearms 
and shins were smaller and more thickly crowded together. No 
pustules or vesicles were to be seen. The scalp was at all times 
free of lesions; but the mouth and lips were intensely sore and 
inflamed. In Case 1 bull were noted in the mouth at the end of 
the first week. 

\fter the third week resolution began in the order of appear 
ance of the lesions. This consisted of a shrinking of the macule 
toa horny oval ot dark brown color, with raised papery edges. 
From the fourth week these scales dropped off, leaving a faint 
pigmented area, without pitting or scarring. By the fifth week 
the chest. face and back were clear, except for pigmentation, 
while resolution and crusting were still going on on the forearms 
and legs. Fall of temperature coincided with the period of reso- 
lution of the skin lesions. 

DIAGNOSIS 

1. A skin eruption from drug ingestion is ruled out by care- 
ful inquiry which showed that no drugs whatever had been ad- 
ministered in either case. 

2. A skin eruption from food poisoning can hardly be con- 
sidered from the entire absence of gastro-intestinal symptoms in 
the presence of a high and sustained temperature reaction. 

2. Syphilis is to be excluded by the character of the lesions, 
the age of the children, the negative history, and the negative 


Wassermann reaction in Case 1. 
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4. Pemphigus was suggested, from the observation of bull 
in the mouth of Case 1. Nothing further in the course of the 
disease, the appearance of the eruption and its evolution gave any 
support to this diagnosis. 

5. Hemorrhagic measles, as it happened, was the primary 
diagnosis of the family physician in each instance. Both children 
had already had measles, irs Case 1 at 7 years, and in Case 2 at 4 
vears. While excusable at the onset, this diagnosis is quite in 
defensible in view of the distinctive character of the lesion as de 
scribed. 

6. A sepsis with generalized eruption must be considered as 
a possibility in spite of the negative blood culture in Case 1. 
This diagnosis is suggested by the history of a prior sepsis in Case 
1, and might account for the temperature and course and the ox 
curence of a pneumonia in Case 2. The superticial nature of th 
lesions, their character and progressive appearance over nearly 
three weeks and the leukopenia argue against this supposition. 

7. Erythema multiforme, from some unknown toxic cause, 
was proposed as a diagnosis, but this is unsatisfactory from the 
character and distribution of the lesion, the lack of subjective 
symptoms, the prolonged high fever, and the terminal heavy crust 
ing. 

8. There remains the possibility that this condition repres 
ents a distinct disease which has not hitherto been recognize l. 

CoM MENT—While the true diagnosis of this condition must 
be left an open question, the report of these two cases seems jus 
tified if only to draw attention to the serious effects to be CNPC ted 
unless the eves in any similar case receive early and painstaking 
treatment. The boy in Case 2 is totally blind, while the other boy 
escapes with an impairment of vision in one eve. Furthermore, 
it is hoped that this report mav lead to the study of other or sim 
ilar cases. Quite possibly the observation of this condition in its 
first stages may clear up the vexed question of its etiology. 

Finally we have been impressed by the striking picture pre 
sented by these cases. Here is a syndrome of dramatic onset, 
with fever, conjunctivitis and cutaneous eruption. The child is 
prostrated, the mouth and tongue are inflamed and raw, the eve- 
lids are swollen and pus streams from the eyes. There is a course 
of three or more weeks of high fever, with leukopenia. The 


eruption, unlike any hitherto described, comes progressively, for 


two weeks or more, matures and resolves in horny crusts in the 
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order of its appearances. The temperature falls with the resolu- 
tion of the skin lesions. This syndrome suggests, strongly an in- 
fectious disease of unknown etiology. We believe that this con- 
dition deserves to be considered a definite clinical entity.” 

Here we have this pathological entity occurring in childhood 
with striking signs, but of great importance only because of its 
destruction of sight. It is a condition of interest to The pedia- 


trician, but one of first importance to the ophthalmologist. 
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DISCUSSION 


Dk Co W. Rutnerrorp, lowa City, lowa: | am indebted to Dt 
Wheeler, not only tor his excellent presentation of an interesting cas« 


report, but also for supplying valuable diagnostic intormation pertaining 


to the case report of mine which he has mentioned in his paper. Im my 
patient the eve and eyelid complications were the dramatic features in a 
disease of unrecognized etiology My original discussion and report at- 
empted to show that the formation of membranous exudates on the con 
junctivae, with or without ophthalmitis, is not a part of any sympton 
complex, but only an incidental expression which might occur in any in 
fectlous process more especially where streptococci: are conspicuously 
presel | wish to discuss my case again, and this time with more en 


phasis on the cutaneous eruption 

The eruption was comparable to those described in the other thre 
cases, but it extended up mto the hairy scalp The eve conditions were 
evident similar, for the difference between purulent conjunctivitis and 
membranous conjunctivitis is one of degree and not of kind, as the history 
of eye complications in smallpox and diphtheria illustrates. Stomatitis wa; 
not present and no history of it was obtainable. I did not see this patient 
until about sixty days after the onset of the disease; it is possible that 
stomatitis existed at some time, for a coryza and a pharyngitis were con 
stantly present during the two months’ period of observation. Howeve 
if stomatitis is a part of the picture, it may well be a variation of th. 
eruption on the skin and not a distinct entity 

While searching the literature for a plausible etiological classification 
of this patient’s disease, it was found that severe eye complications had 
not been infrequent with diphtheria, scarlet fever, smallpox, varioloid, 
typhus fever, measles, impetiginous eruptions, erythema multiforme an4 
pemphigus, as well as with the use of some drugs, such as neoarsphena- 
mine, which often produce an exfoliative dermatitis. The temperature 


records support the view that the eruptions in the four cases belong in the 
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same category as the preceding, and that they were due to infection. One 
may conclude that in these cases the eye complications are only inciden- 
tal; when present they merely indicate the severity of the infectious pro 
cess, if needed they do not more probably represent the susceptibility of 
ocular and conjunctival tissues to harm from the active organisms or 
their toxins. The extension to the eyes is evidently metastatic in most 
instances. 

The essential expression of the disease under discussion, if it ts 
really a distinct disease, is the eruption on the surfaces, whether of the 
skin or buccal membranes. Dr. John B. Kessler, head of the Department 
of Dermatology, kindly examined the published reports of all four cases 
He stated that he knew of nothing in the literature on dermatology with 
which these eruptions are comparable, and that they may constitute ex 
amples of a new disease. His diagnostic conclusions agree with those of 
Stevens and Johnson. He regarded the eruption as an expression of a 
systemic infection. Several members of the Department of Pediatrics 
studied my patient; they regarded the eruption as an expression of th¢ 
systemic infection. While it is a dermatological problem, severe eye com 
plications have an academic interest to ophthalmologists. Practically, 
there is no known treatment which will save the eyes, once they ari 
profoundly affected; the mild cases will recover, with or without visual 
impairment, as the general process subsides. 

The disease has given no evidence of being contagious in any stage. 
My case began with an abscess on a finger joint. At the same time an 
older brother had a similar but more extensive lesion on a hand; he at- 
tended school regularly and none of his associates became affected. Af- 
ter three or four days in the observation ward following admission, this 
patient spent about eight weeks in a ward with other children and none o! 
them became affected, even though one of them was found blowing a 
mouth organ that had been used by the patient. 

The ophthalmic prognosis depends mostly upon the character of the 
general infection, but it is modified by the relative virulence of the in 
vading organism or the relative susceptibility of the eye tissues to involve 
ment. The progress of these four cases was characterized by chronicity, 
but they were not uniform in duration. My patient became ill a yea: 
ago, and as late as last week one socket continued to discharge a little 
stringy pus. This demonstrates the tenacious character of the infection 
The first case recorded by Stevens and Johnson went on to a mastoiditis 

The four cases under consideration were not seen by ophthalmologists 
until the tenth, fourteenth, twenty-first, and sixtieth days, respectively, fol 
lowing the onset of illness. These delays have constituted serious handi 
caps, for important symptoms often become masked, or are forgotten b 
the persons who supply the historical data. Much valuable information 
might be confidently expected from an ophthalmologist who has had an 
cpportunity to observe and study a case from its beginning. I am waiting 


impatiently for Dr. Bailey to publish his report 
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Since the publication of Finnoft’s excellent paper on this 
subject, | have been able to tind 69 additional cases, not includ- 
ing the three cases here recorded. 

Recurrent hemorrhages into the retina and vitreous were 
first described by Von Graefe in 1855. Eales in 1880 published 
his paper giving a very comprehensive description of this dis- 
ease which often bears his name. 

In recent years the following conditions have been given as 
the cause of recurrent hemorrhages into the retina and vitreous. 

Zentmayer believes that the cause may be found in the ad- 
renals, whether acting independently or in conjunction with tu- 
berculosis. 

Lewis is of the opinion that lysis of the intracellular cement 
substance and of the cell wall itself is due to a soluble protein 
poison usually given off from a focal infection and resulting in 
retinal hemorrhages. He reports two cases with abscessed teeth, 
both showing the presence of streptococcus hemolyticus. 

Iellett, Redding, Radclitfe and Young, Finnoff and Godwin, 
report cases in which focal infections are given as the cause. 

MacGillwray’s patient had lowered coagulation time, coagu- 
lation taking place in 75 seconds. 

Jeandelize’s three patients all showed hyperthyroidism, a de 
gree of renal insufficiency and arterial hypertension. 

Safar, Koby, Meissner, Braun, Hanke, Finnoff and Davis 
report cases which they attributed to tuberculosis. 

Joynt reports one case which he considered the result of 
syphilis. 

\Valude’s case showed a definite reduction in renal permeabil- 
ity eliminating only 35 parts of phenolsulphonaphthalein instead 


of 63 parts in 70 minutes. 
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Canwright’s interesting paper concerns his personal experi: 
ence as a sufferer of Eales Disease and considers constipation and 
improper diet as the cause, although he also had several foci of 
infection. 

Meanor’s patient, a married woman 33 vears of age, had in- 
traocular hemorrhages at every menstrual period since beginning 
to menstruate, the hemorrhages clearing before the next menstru- 
al period. 

McCraw and Strader each report one case in which the cause 
was undetermined. 

McCrea reports 15 cases of retinal petechiasis, not included 
in this paper as cases of Eales Disease, due to an exudation of 
blood without rupture of the vessel wall, all of these cases being 
the result of focal infections; ten of the cases showed rapid and 
marked improvement in vision following elimination of the focal 
infection. McCrea, furthermore, believes that the petechiasis oc 
curring in the bladder is the result of focal infection and both 


are but an expression of the same disease. 


PROGNOSIS 


The hemorrhages themselves clear up fairly rapidly, par 
ticularly the early hemorrhages. In Lauber’s patient, a child 11 
vears of age, the vitreous of the left eve after an injury, was so 
congested with blood that perception of light was reduced to a 
minimum; but after a fortnight the vitreous was again so trans 
parent that vision was normal. 

Meller, speaking of the absorption of hemorrhages from the 
vitreous, states, “The most favorable conditions obtain in other 
wise healthy eyes, in which the hemorrhages are due to a trauma 
which affects only a circumscribed spot, without involving the 
other tissue of the eye, or where a spontaneous bleeding into the 
vitreous occurred in circumscribed phlebitis.” 

After repeated hemorrhages the vision is usually lost from 
proliferating retinitis and detachment of the retina, and unless 
further hemorrhages can be prevented most of these cases will 
end in blindness. 

TREATMENT 


Gonzalez recommends autohemotherapy, injecting 5 c.c. of 
the patient’s blood in the gluteral region three times a week, 


later, twice a week. 
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Grunert obtained considerable improvement in two out of 
four cases by paracentesis performed & to 16 times. After each 
second or third paracentesis he uses subconjunctival injection of 
asterol, dionin and sodium chloride. This procedure is recom- 
mended to be used in old cases only. 

Lewis advises removal of foci of infection and the use of 
antigen-vaccine, which in his two cases presumably prevented 
further hemorrhages. 

Joynt obtained satisfactory results with antileutic treatment 
in his patient who had a three plus Wassermann. 

Zentmayer believes thyroid extract to be of real value in 
these cases. 

Redding, Radcliffe and Young, Godwin and Ellett all report 
cases in which foci of infection were found and removed, all of 
the foci being in the teeth, tonsils or sinuses. 

Kobey used arsenic, potassium iodide, old tuberculin, sub- 
conjunctival injections of 2 per cent to 4 per cent sodium chloride 
and Westerman’s aminothionin pomade. 

Jeandelize believes that no antihemorrhagic treatment should 
be neglected and that the logical treatment as suggested by his 
findings might consist in periodic administration of hematithy- 
roidin and pituitary extract. 

Canwright advises proper diet, relief of constipation and 
removal of foci of infection. 

Finnoff used tuberculin in one of his cases. Davis used 
tuberculin in two of his cases, losing both eves in one case and 
obtaining vision of 20/200 in one eye in the other case. Hanke 
reports good results with old tuberculin starting with 0.001 mg., 
and increasing 0.001 mg. every second day in conjunction with 
subconjunctival injections of sodium chloride solution. 

Spanyol reports excellent results by puncture and aspiration 
of 0.5 ¢.c. of vitreous but does not recommend replacement of 
vitreous by sodium chloride as advocated by Elschnig. Aspiration 
is indicated only in cases where there has been no fresh hemor- 
rhages for some time. Braun on the other hand, reports good 
results from aspiration followed by replacement supplemented by 
autohemotherapy and irradition of the spleen. 

Zur Nedden believes aspiration and replacement contraindi- 
cated in Eales Disease. 

Benedict advocates the use of salvarsan for its non-specific 


action, he also states that patients with tuberculous lesions about 
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the eyes often respond much better to salvarsan than to tubercu- 


lin even in the absence of syphilis. 
Case REPORTS 


Case No. 1. Mr. R. G. C., white, age 39, first seen February, 
1924, complaining of a loss of vision in left eye. 

FamILy History: No history of tuberculosis, gout, hemo 
philia or eye trouble. 

Past History: Never suffered from constipation, syphilis 
or hemophilia. Had nose bleeding just before first intraocular 
hemorrhage and had nose bleeding as a boy, has had no nose 
bleeding since first intraocular hemorrhage in 1908. 

Eye History: Shown graphically in table No. 1. 

Eye EXAMINATION: February, 1924, V. O. D. fingers at 1 
foot, O. S.=6/45. External examination, pupillary reactions and 
tension normal in each eye. Fundi—Q. D. considerable prolifer 
ating retinitis and vitreous opacities. ©. S. slight amount of 
proliferating retinitis and fairly dense vitreous opacities. 

Patient not seen again until August 12, 1927, at which time 
vision in ©. D. unchanged but vision in ©. S. 6/12. Fundus 
picture much the same as in 1924, except vitreous almost clear in 
G3. 

[Smart read a paper before our State Society, concerning calcium 
deficiency in a case of scleritis, which gave me the idea of having a study 
made of the patient’s blood calcium as all of the usual tests and examina- 


tions had proven negative. | 
Che blood calcium was found to be extremely low, containing 


but 6.5 mgm. per 100 ¢.c. of blood. Dr. C. D. Nofsinger of the 
Lewis-Gale’ Hospital advised the following therapy for a period 
of three weeks every three months: Gluco-calcium (Lilly) 5 c.c. 
intravenously twice a week; parathyrin (Swan-Meyers) 1 c.c. 
intramusculary twice a week; thyro-calx (Mulford) tablets 
(size No. 2) one tablet by mouth three times a day. 

Dr. Chas. Graham of Wytheville, carried out the above the- 
rapy for a period of three weeks every three months. 

Strange to say, the patient can tell by his symptoms of de 
pression and malaise that his blood calcium is low. The calcium 
therapy almost immediately gives the patient a sense of pep and 
well-being, furthermore, he has had no attacks of hemorrhages 
since beginning the calcium therapy two years ago, as compared 
to eight hemorrhages in the 314 years preceding calcium therapy. 

Case No. 2. Mr. G. N., white, age 34. Patient first seen 
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June 15, 1929, complaining of a loss of vision in the left eye. Loss 
of vision occurred during March, 1929, this being the fourth 
attack. First attack, left eye, 1920; second attack, left eye, 1923; 
third attack in both eyes, 1928; fourth attack in left eve, 1929. 

FamMity History: No hemophilia, eye trouble, gout or 
tuberculosis. 

Past PreRSONAL History: Acute appendix removed in 
1926; no constipation, tuberculosis, lues or hemophilia. Suffered 
from epistaxis from 1918 to 1924, averaging about one hemor- 
rhage every two weeks, has had no epistaxis since 1924. Sinuses, 
Wassermann and general examination negative, except for two 
abscessed teeth, which were removed June, 1929. Blood count 
essentially negative. Blood calcium 9.5 mgm. per 100 ¢.c. Co 
agulation time of blood from vein 6 min. 

EXAMINATION: Vision without glasses: ©. D. 6/4, ©. S. 
fingers at 18 in. External examination, pupillary reactions and 
tension negative. Fundus ©. D. shows several hemorrhages, larg- 
est of which extends along the inferior temporal vein for a dis 
tance of five disc diameters; the upper portion of the disc shows 
an area of proliferating tissue containing numerous small blood 
vessels; near the periphery below is a large atrophic area, prob 
ably the result of an old hemorrhage. ©. S. very faint fundus 
reflex made out. 

TREATMENT: Calcium therapy; gluco-calcium (Lilly) 5 c.c. 
intravenously twice a week; parathyrin (Swan-Meyers) 1 c.c. 
intramuscularly twice a week; thryo-calx (Mulford) tablets 
(size No. 2) one tablet by mouth three times a day; dionin 2 per 
cent twice a day three weeks out of every month; thyroid gr. 1% 
three times a day. 

Case No. 3. Mr. H. W. R., white, age 26, a patient at Ca- 
tawba Sanitorium for Tuberculosis, first seen February 22, 1929, 
for refraction; at which time he obtained vision of 6/4 in each 
eye with proper correction. Fundi at that time negative, except 
for some proliferating tissue over the right inferior temporal 
vein. 

Next seen June 27, 1929, at which time there were about 
fifty hemorrhages into the retina of each eye. Some flame-shaped 
but most of them clump-shaped. No vitreous opacities. Vision 
with glasses O. D. 6/6, O. S. 6/5. 

Famity History: No history of tuberculosis, hemophilia, 
gout, or eye trouble. 





| 
| 
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Past History: No hemophilia or constipation. Is now a 
patient at the Sanatorium on account of pulmonary tuberculosis. 
No injury of either eye. Had epistaxis for four years, averaging 
about ten hemorrhages per month, but has had no hemorrhages 
for the past twelve years. 

LABORATORY EXAMINATION: Sputum positive for tubercle 
bacilli. Wassermann, feces, urinalysis and blood examination 
negative. Blood calcium 11 mgm. per 100 c.c. of blood. 

TREATMENT: None except the usual sanatorium treatment 
for tuberculosis. Potassium iodide is contraindicated on account 
of his pulmonary lesions and it would seem utterly useless to 
give ©. T. to a patient who is already getting an overdose of 
tuberculin into his system from the active pulmonary lesions. 

()t the three cases reported above | have considered defici 
ency of blood calcium as the cause in Case No. 1. Undetermined 


in case No. 2, although it might be considered the result of ab- 


RESUME OF FINNOFF’S COLLECTED AND REPORTED CASES 


Sex Range of Eve First Affected 
- Ave at 
Cause No. of Not Ist Hemor Not 
Cases M I Specified rhage oO. D Oo. S Oo. U Specified 

Und 
termined 51 }4 7 16 to 43 15 13 } 17 
Tubercu 
losis | 27 20 7 10 to 37 9 13 2 3 
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T.8 9 s l 15 to 23 5 } 
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Constipation 8 8 0 14 to 30 0 6 2 
and Gout 
Syphilis 5 | 0) ] 1&8 to 33 ] 2 y 
Focal 
Infection } 1 2 l 23 to 40 1 2 1 
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of Blood and 
Circulation } 1 | 2 26 to 28 1 
Menstrual 
Disturbance 2 2 22 to 29 1 1 3 
TOTAITI 110 R6 20 4 10 to 43 33 $2 7 28 
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scessed teeth or again the result of lowered blood calcium the 
patient having only 9.5 mg. of calcium in 100 c.c. of blood. Tu 
berculosis would seem to be the cause in case No. 3, as all other 
examinations were negative and the patient has a very definite 
pulmonary tuberculosis. 
CONCLUSIONS 

1. Recurrent hemorrhages into the retina and vitreous is 

evidently the result of one or more of many widely different path 
RESUME OF YOUNG’S COLLECTED CASES AND 
THE THREE CASES HERE REPORTED 
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ological phenomena and it might well be that two or more factors 
are necessary, that is, a type of symbiosis. 

2. Calcium deficiency should be kept in mind as a possible 
cause, 

3. Calcium therapy seemed in one case not only to prevent 
further hemorrhages but very much improved the patient’s gen- 
eral condition, 

CONSOLIDATION OF FINNOFF’S & YOUNG’S 
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DISCUSSION. 


Dr. Wittiam ZENTMAYER, Philadelphia: It would be of interest to 
discuss several features of this baffling disease which manifests itself in 
intraocular hemorrhages, but as Ur. Young's thesis is the etiology of the 
condition | shall open the discussion with this thought principally in mind. 

It may be recalled that Eales, in his first communication, assigned the 
major role to constipation, but in a subsequent paper viewed the condi- 
tion as a neurosis—a vasomotor contraction of the vessels of the ali- 
mentary canal resulting in a compensatory dilatation of the systemic capil- 
laries. The view that tuberculosis of the vessels of the retina is the 
underlying cause of the hemorrhages has many adherents, as has also 
the belief that the cause is an autotoxic one. Some writers, among whom 
may be mentioned Fuchs and Romer, consider the nature of the af- 
fection unknown. In a paper read before the New England Ophthalmo- 
logical Society, April 20, 1920, | suggested an endocrine disturbance as 
the probable cause. The argument brought forward to substantiate the 
theory was that in view of the variability of many of the factors that 
have been considered as of possible etiologic importance; the characteristic 
picture of tuberculosis of the retinal vessels not usually found in these 
cases; the fairly constant age incidence, that is, adolescence, in the cases 
occurring in males; the physical condition of the patients as described by 
Eales and present in some of my cases—lassitude, low spirits, variation in 
local temperature, cold hands and feet—in other words, asthenia; the 
tendency to over size in three of my cases; and the beneficial effect of 
thyroid in the treatment of the disease, the thought has long been in 
my mind that disturbed secretion in some of the ductless glands may be 
an important etiologic factor. As the activities of the endocrine organs 
are interlocking it would be impossible probably to indicate definitely the 
one at fault, although the symptoms point to the adrenals as the primary 
one 

In connection with another hemorrhagic affection, Moret speaks of 
the cause as being probably an interference with the angiotonic function- 
ing of the ductless glands, probably the adrenals. In discussing this idea 
with Sajous he stated that the adrenal secretion acts directly on the 
arterioles and sustains their tone, and further, that this function when 
deficient, owing to relaxation of these precapillary vessels, may be, in 
recurrent vitreous hemorrhages of adolescence, an indirect cause of the 
hemorrhages. He further pointed out that the sympathetic system is 
studded with adrenal medullary substance, supplied probably by the 
medullary portion of the adrenals, and says that “If this is true the 
sympathetic ocular supply must also suffer—another cause of vasodilata- 
tion probably of the choroidal vessels.” 
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I do not wish it to be understood that | wholly reject the tubercu 
lous cause of this disease, but | do think that some other factor must be 
found to explain the striking characteristics of this group of cases, and 
that this may be found in the endocrines, whether acting independently 
or in conjunction with tuberculosis. I merely put i out as a suggesticn 
that should be borne in mind in the further study of this affection, 
though it is well also to remember that, to paraphrase a recent sentence 
of MacRobert,—the endocrine organs possess a strange proclivity to 
evoke suspicion towards themselves as being the source of imcompre- 
hensible ailments. 

McCallum and Vogtlein attempt to explain the moderating influenc« 
in the nerve cells. The parathyroid in some way controls the calcium 
exchange in the body. It may be that in the absence of parathyroid se 
cretion substances arise which can combine with calcium, abstract it from 


the tissues, and cause its excretion; while the presence of parathyroid 





secretion prevents the appearance of such bodies. The mechanism ot 
the parathyroid action is not determined, but the result of the impover- 
ishment of the tissues with respect to calcium and the consequent de- 
velopment of hyperexcitability of the nerve cells is proven. It seems 
that a qualitative calcium disturbance, that is, a diminution in the 1oniz 
able or electrolytic portion of the calcium in the blood, has a definite bear- 
ing on sympathetic hyperexcitability. 

So that it seems probable from what has been stated that calcium de- 
ficiency brings about changes of the intercellular substance of the capil- 
laries which favors the transudation of the blood; owing to an absence 
of parathyroid secretion a deficiency arises in the blood calcium and this 
increases the processes of transudation through alteration in the inter- 
cellular substance of the capillaries. 

Friedenburg believes that in these cases we have to deal with a bio- 
logic factor of puberty. He points out that in the female at the age of 
puberty we have a marked thryoid action, and he believes that in the 
male there is exactly the same thyroid activation 

R. S. Lamb states that when the thyroid is hypersecretive there is in 
creased loss of calcium which predisposes to hemorrhage. The views 0! 
Friedenburg and Lamb were expressed after | had read my paper but be- 
fore it was published. 

While the chloride is the most active of the calcium salts and is most 
generally used, according to Gouterman “a more efficient way of controll 
ing the calcium balance is by using parathyroid extract, gr. 1/10, t. 1. d., by 
mouth, and parathyroid homme (parathomone callip) subcutaneously.’ 
He states that violet ray therapy possesses the property of restoring the 
electrolytic portion of the calcium in the blood. 

Bardenheuer, in the “Zentralblatt fur Gynokolgie,” July, 1929, states 
that when calcium salts are given intravenously the calcium content of 
the blood rises abruptly at once but falls sharply again after a few mo 
ments. When given intramuscularly, however, the rise is less abrupt and 
remains at its maximum for several hours. Since the hemostatic action 
of calcium depends on its concentration in the blood, the relatively good 
results of intramuscular injections of calcium gluconates as compared 
with the intravenous injection of calcium chloride is explained. 
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In my own four cases the von Pirquet was positive in two, negative 
in one, and not recorded in one; the blood coagulation time was nor- 
mal to retarded in two, slow in one, and very slow in one. 

In only two of my cases was calcium used, and in both the chloride 
was given. In neither case was it persistently employed and the dosage 
was probably insufficient. It was given to influence the coagulability of 
the blood. 

Judgment of the value of therapy in these cases is difficult because of 
the tendency for the vision to vary greatly. It seems too that after a 
time the hemorrhages spontaneously cease to recur 

Considering now Dr. Young's idea, shared by Lamb, that deficient 
blood calcium may explain the recurring hemorrhages, this having been 
present in two of the three cases recorded, and one of the patients having 
had no attacks of hemorrhage since the beginning of the administration of 
calcium two years previously If deficient calcium is the cause of re- 
current hemorrhages it becomes necessary to determine what causes 
calcium deficiency and how this deficiency acts 

In a paper recently read by Dr. J. 1. Gouterman before the College of 
Physicians on “The Role of Calcium in Essential Glaucoma,” he states 
that “Chiari and Janueks have shown that calcium salts have an inhibitory 
action in the processes of transudation and exudation and that they de- 
crease the permeability of the capillaries thus preventing the oedema pro- 
duced by irritating agents such as abrin.” 

Herbst claims that the intercellular substance in certain tissues is 


altered by impoverishment of blood calcium 


Dr. W. H. Crisp, Denver, Colorado: With regard to the diseases 
which we do not understand, it is interesting to observe the repeated 
swings of the pendulum from more or less prejudice in favor of one pos- 
sible etiology to another. We have gone through periods in which the 
hehef was that probably most recurrent vitreous hemorrhages were due 
to tuberculous disease. Now we are hearing a good deal about endocrine 
insufficiency 

When we speak of endocrine insufficiency we do not explain the 
hasis of the disorder in many cases, we simply go back to a certain point 
Such insufficiency is probably symptomatic of something else we have not 
fathomed, perhaps some chronic infection. We know that sometimes the 
streptococci show a hemorrhagic tendency. I suppose many of us have 
had the experience of having an attack of influenza and then having at- 
tacks of nosebleed as we were getting over the influenza 

Some years ago I was very much interested in a case of recurrent 
hemorrhages into the vitreous in a young man 27 or 28 years old, whos« 
eyes were extremely important to him since his work was to read and 
relay telegraph messages. He had fairly good general health up to that 
time except for a vague record of an acute lung attack in his earlier 
days. An x-ray picture of his chest showed rather marked old lung in- 
volvement, although probably not active. After a number of hemorrhag 
ic attacks in the fundi, with quiet intervals, we found that we had over- 
looked the presence of a good many enlarged glands in the lower part of 
his neck and in the axillary region. The case was discussed for some 
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time as a possible case of Hodgkin's disease, but there was not enough 
generalization of the glandular enlargement to make positive this diag- 
nosis. After some time we decided to subject him to x-ray treatment 
for the enlargement of the lymphatic glands. The glands shrank rapidly 
and the patient had not, to my knowledge, although I have heard from 
him occasionally, had any attacks since one very shortly after starting 
the x-ray treatment. In this case it seems possible that the old tubercu- 
losis was associated with a streptococcic infection which affected the 
lymphatic glands, and that that had something to do with the hemorrhages 
into the vitreous. 

Dr. CHARLES A. YouNG, closing I just wish to thank Dr. Zent- 
mayer and Dr. Crisp for discussing my paper. I do not believe that blood 
calcium deficiency is the only cause of Eales’ disease. Probably some- 
thing else will be found to be the cause, nevertheless, the blood calcium 
should be studied in all cases of Eales disease with the hope of obtaining 


more efficient treatment. 
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When one voluntarily flexes the arm at the elbow two things 
occur—tfirst there is sent to the biceps muscle an excitatory im- 
pulse from the motor cortex, and secondly there is sent simultane- 
ously to the triceps muscle an inhibitory impulse. This association 
of an excitatory stimulus to a muscle or group of muscles with a 
simultaneous inhibitory stimulus to the antagonistic muscle or 
group was first discovered by Sherrington in 1893.' He found that 
in the case of the tlexors and extensors of the limbs excitation of 
one group Was always accompanied by relaxation of the other, and 
the occurrence of this phenomenon was sufficiently widespread to 
warrant the annunciation of a law, which he called the law of 
reciprocal innervation. This states that during active contraction 
of a muscle there occurs a simultaneous relaxation in its antago- 
nist. “As contraction progresses in a muscle, for example an 
extensor, contractile activity diminishes pari passu in the antago- 
nistic flexor.” Fulton’, 

In 1893 Sherrington’ performed an experiment which proved 
that this law also held good in the case of the extraocular mus- 
cles. The experiment was as follows: the third and fourth nerves 
were cut intracranially on one side of a monkey; for example, the 
right side. After several weeks had elapsed for complete de- 
generation of the cut nerves to take place, examination of the 
animal showed a complete paralysis of all of the extraocular 
muscles on the right side save the external rectus muscle, in- 
nervated by the sixth nerve. The right eyeball was abducted, 
therefore, in the position of rest due to the tone of the external 
rectus unopposed by any tone of the antagonists. The only vol- 


untary motion possible in the eye was further abduction. When, 








206 FRANCIS HEED ADLER 


however, Sherrington placed electrodes on the cerebral cortex in 
the region known to elicit conjugate deviation of the two eyes to 
the left he found that not only did the left eye turn sharply to 
the left due to the pull of the external rectus muscle of this side, 
but the right eyeball also moved slightly from its position of ab- 
duction in towards the midline. Since all the muscles on the right 
side were paralyzed save the right external rectus the movement 
inwards of this eye could only be due to a relaxation of the tone 
of this muscle, and this diminution of tone in the right external 
rectus in connection with an increase in tonic activity of the op- 
posite antagonistic external rectus constitutes reciprocal inner- 
vation. 

The presence of reciprocal innervation in flexors and exten 
sors of the limbs has been demonstrated many times clinically as 
well as in the laboratory, but there has been no satisfactory evi- 
dence presented, as far as we are aware, which demonstrates 
reciprocal innervation in the ocular muscles of human beings. In 
fact some authors deny that it exists. Wilbrand and Saenger? in- 
fer that it occurs in the external ocular muscles, in speaking of 
lateral movements of the eyes, as follows: 

“In looking straight ahead on a definite distant object all 
the eye muscles are under slight tension (tonic innervation). 
When an impulse is sent to the right turners the tension of these 
muscles is increased while the tonus of the left turners is dimin- 
ished (Sherrington ).” 

Further on in speaking of divergence of the eyes is the fol- 
lowing passage: 

“The impulse for relative divergence, i. e., for diminution of 
convergence, goes to both internal recti muscles. The relaxation 
of both the interni does not occur passively by a contraction of 
the external recti causing a stretching in the muscles but really as 
a positive inhibition which even is effective when the contraction 
of the antagonistic muscles cannot occur, for example, in peri- 
pheral paralysis, (Sherrington and Topolansky ). 

Tilney and Pike® in 1925 objected to the interpretation of 
Sherrington’s experiments on the grounds that “by sectioning the 
oculo-motor nerve the paralysis of the internal rectus muscle, as 
well as the position of the eye in consequence of this paralysis, 
introduces a pathologic element into the experiment. The un- 
opposed action of the external rectus causes a hypertonic retrac- 
tion in the muscle.’’ They point out that the only valid solution 
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of the problem would come as the result of investigating the ten- 
sion changes in the eye muscles directly. The experiments of de- 
Kleyn®, however, leave little room for doubt as to the existence 
of reciprocal innervation in the extraocular muscles of rabbits. 

He studied the behavior of the ocular muscles during arti- 
ficially induced nystagmus. After removing the eyeball in the 
decerebrate rabbit and connecting the internal and external recti 
muscles directly to accurate recording levers deKleyn produced 
nystagmus by irrigating one or other of the two labyrinths with 
cold water. His records show very well that when the ipso-lateral 
labyrinth 1s irrigated, a lateral nystagmus results in which the ex- 
ternal rectus muscle contracts slowly and at the same time the 
internal rectus muscle relaxes correspondingly until the muscles 
reach the full extent of their movement, at which point the in- 
ternal rectus contracts suddenly and the external rectus relaxes 
with corresponding rapidity. 

In their paper Tilney and Pike state that an appeal to clinical 
experience in the field of oculo-motor paralyses should furnish 
abundant evidence in substantiation of Sherrington’s experiment. 
They state, however, that one of them has never observed any 
inward movement in eyeballs where there is a complete lesion of 
the third and fourth cranial nerve nuclei. They sent out a ques- 
tionnaire to a number of ophthalmologists asking for an opinion 
on this question. The question which was sent to twelve emin- 
ent ophthalmologists read as follows: 

“In a case of complete left unilateral oculo-motor and troch- 
lear paralysis producing divergent strabismus to the left is there 
any movement of the eyeball when the patient’s gaze is directed 
toward the right?” 

With one exception the replies to this questionnaire were in 
the negative. 

The following cases are presented as evidence that reci- 
procal innervation does occur in the extra ocular muscles of man, 
and that it can be seen clinically in cases of ocular muscle paraly- 
sis if looked for. The existence of this physiological phenome- 
non is to be expected in the eye muscles on the grounds of ef- 
ficiency of action, and were it not for the fact that its occurrence 
has been doubted by several authors it would appear unnecessary 


to lay stress on the subject. 
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Case |* 

On February 2, 1929, a patient, Mary N., age 47, presented 
herself at the Wills Hospital on the service of Dr. Baer, show- 
ing a complete bilateral internal and external third nerve paraly- 
sis on both sides and as far as could be determined, a complete 
fourth nerve paralysis on both sides. Her history was as fol- 
lows: 

Five weeks before entering the hospital while working 
around the kitchen she suddenly felt sharp pains in the back of 
her neck followed by immediate loss of vision and in a few 
moments by unconsciousness. She was taken to a hospital and 
was unconscious until that evening. After regaining conscious- 
ness there was no paralysis of other parts of the body save the 
ocular muscles. She spent two weeks in the hospital and on 
discharge her condition, as far as the paralysis were concerned, 
was about the same as on admission. Her distant vision, how- 
ever, recovered completely as far as she could tell. Her past 
history is negative save for several attacks of migraine and oc- 
casional severe headaches accompanied by vomiting. [Eight vears 
ago she had a menopause and since then the headaches have 
been less frequent. 

Physical examination showed a rather thin, slightly built fe- 
male. There is a complete paralysis of the third and fourth nerves 
on both sides resulting in ptosis, immobility of the eyeballs save 
for abduction, dilated inactive pupils and paralysis of accommo- 
dation. None of the other cranial nerves were affected. Her 
vision was R-6/9, L-6/12. 

Ophthalmoscopic examination of the right eve showed the 
media clear. The disc was oval, axis 15, good color, and well 
outlined except for a sclera crescent with an area of choroidal 
pigment disturbance adjacent. There was a general uncovering 
of the choroidal circulation throughout. The blood vessels were 
normal. No discreet lesions seen. 

The left eye showed media clear. The disc was oval, axis 
90, of good color and well outlined. No lesions were seen. The 
blood vessels were normal. The form fields were normal for 
3/360 white and 5/360 red and blue. 

Examination of the chest revealed a chronic myocarditis 
with auricular fibrillation and mitral stenosis. Blood pressure 

*This case was presented by Dr. B. F. Baer and the author at the 


Section on Ophthalmology of the College of Physicians of Philadelphia, 
April 19, 1929. 





RECIPROCAL INNERVATION OF EXTRAOCULAR MUSCLES 209 


was 116/86. Only two front teeth remained and the gums 
showed slight pyorrhea. 

I;xamination of the nose and throat showed definite pus in 
the spheno-ethmoidal fissure on the left side. A diagnosis was 
made of a bilateral sphenoiditis and operation was advised. 
This was carried out under local anaesthesia and the mucus mem- 
brane of the sphenoid sinus on the left side was found to be 
acutely inflamed. The posterior ethmoidal cells on the same 
side were opened but no pus was seen. A few days later the 
right sphenoid and posterior ethmoids were opened and the same 
condition was found but not as severe as on the left side. X-ray 
of the skull and sinuses showed evidence of bilateral ethmoid and 
sphenoid involvement but no other changes in the skull. 

Neurological examination in Dr. Weisenberg’s clinic showed 
no neurological signs other than the complete paralysis of the 
third and fourth cranial nerves. They believed that the lesion 
was probably a hemorrhage. 

Wassermann, Kolmer, and Kahn tests on the blood were 
negative. <All these tests were carried out in view of the fact 
that Uhthoff (8) has insisted so strongly that bilateral oculo- 
motor paralysis are nearly always due to syphilis. The patient 
later told us that a spinal fluid examination had been made for the 
same purpose at the hospital where she was first taken; and that 
this was negative. An electro-cardiogram revealed an auricular 
fibrillation with marked left ventricular preponderance.  Ex- 
amination of the urine was negative. 

The patient was put on mercury rubs daily and_ iodides. 
She left the clinic approximately three weeks after her admission 
and showed slight beginning recovery, judged by the degree of 
ptosis. There seemed to be more power in both the right and 
the left upper lid. 

During her stay in the hospital this patient showed the fol- 
lowing phenomena: 

1. Immediately on elevating the upper lids the eyes were 
in a divergent position, approximating a thirty degree squint. 
This was the position of rest probably occasioned by the un- 
opposed tonus of each external rectus muscle. 

2. If one lid only were raised that eve which was diverg- 
ent could be seen occasionally making a slight inward rotation. 
This rotation never carried the eye quite to the midline, and no 


further movement of the eye inward could be elicited voluntarily. 
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3. With both lids elevated the patient could rotate eithe: 
eye from the position of rest outward showing definite power in 
each external rectus. When she was asked to look to the right 
the right eye was further abducted and the left simultaneously 
moved from its abducted position in towards the midline. This 
was also true of the left eye when the patient was requested to 
look strongly to the left. At no time was the inward motion of 
either eye as far as the midline. 

The explanation of the above phenomena we believe to be 
the following: 

1. With both eyes closed the eveballs seek their position of 
rest, which was fairly wide divergence due to the normal tonus 
of both external recti increased perhaps by beginning contracture 
of each muscle, which is known to follow the paralysis of an an 
tagonistic muscle. 

2. The movement inward of the left eye when the patient 
looked far to the right is due to a relaxation of the tonus in the 
left external rectus accompanying the contraction of the right. 
There is, therefore, a reciprocal innervation of the left external 
rectus as demonstrated experimentally by Sherrington and others. 

The same explanation holds for the right external rectus 
when the patient looks far to the left. The only objection which 
might be raised to this explanation is that the internal rectus of 
each eye might not be completely paralyzed and that the motion of 
each eye inward was due to some slight action on the part of the 
internal recti. In Sherrington’s experiments the third nerve was 
cut inside the skull and therefore there could be no doubt of a 
complete paralysis of the internal rectus. We can only judge 
clinically of a complete third nerve paralysis by the lack of mo- 
tion in the eye and in this case we had no complete proof that the 
third nerve was totally paralyzed. If, however, there were 
action in the internal rectus, no matter how slight, it would seem 
obvious that the eye would be rotated beyond the midline and 
this, as we have stated, did not occur. 

In order to rule out positively any possible action on the 
part of the internal recti 1.0 cc. of a 2 per cent novocain solution 
was injected into and along the right internal rectus muscle, and 
after allowing sufficient time for complete paralysis of this.muscle 
to take place (if it were not already completely paralyzed) an 
examination of the ocular movements was again made. The 
right eye still moved in toward the midline as before when the 
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patient looked to the left. This proves that the movement in- 
ward could not have been due to any remaining power in the in- 
ternal rectus muscle. 

Although no downward movement of either eye could be 
elicited a positive diagnosis of a complete fourth nerve paralysis 
was scarcely justified since the action of the superior oblique as 
a downward rotator is hardly apparent save when the eyeball 
is in the adducted position. This being impossible in the presence 
of a third nerve paralysis, it was felt caution should be used in 
making a positive diagnosis. As concerns our present problem, 
however, it would make no difference whether or not the fourth 
nerves were paralyzed, since the superior oblique is an abductor 
and not an adductor, and hence could not be held responsible in 


any way for the inward movement of the eye. 
Case II 


The following patient was kindly referred for examination 
by Dr. Charles A. Rankin, to whom we are indebted for the fol- 
lowing clinical notes. 

A. i= male, age 23. Noticed double vision, dizziness and 
nausea on April 7, 1929. He first consulted Dr. Rankin on April 
27, 1929, having had two weeks of osteopathic treatment. [x- 
amination at that time showed the right eve normal. There was 
a complete ptosis of the left upper lid and loss of all movement 
of the left eyeball save for abduction. The pupil was widely 
dilated and fixed. Accommodation was completely paralyzed. 
The fundi in both eyes were normal, and form fields were nor- 
mal. The cornea of both eyes showed an old interstitial keratitis. 

In the position of rest the right eye fixed and the left eye 
was divergent. If both lids were closed and the left lid elevated 
manually the left eyeball moved in from divergence toward the 
midline in an attempt to fix. With both eyes opened it could be 
clearly seen that the movement in of the left eye only occurred 
when the right eve was turned outward. No motion of the left 
eve inward was possible save when the right was strongly ab- 
ducted but this occurred each time the patient was directed to 
look to the right. 

He was immediately placed on K. I. and mercury and later 
he was placed under Dr. Klauder’s care for anti-luetic treatment 
consisting of injections of bismuth, K. I. and mercury. His 


blood Wassermann was normal. 
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May 25, 1929, the ptosis had markedly improved but the 
deviation of the left eye was unchanged. At this time, however, 
there was beginning power in the internal rectus as evidenced by 
the fact that he could draw the left eye in to fix while the right 
eye was looking straight ahead. From this time on improvement 
was marked and to date the movements of the left eye in all 
directions are full. The pupil is still semi-dilated and shows no 
reaction, and accommodation is still paretic. 

This patient, therefore, showed movement inward of the left 
eye toward the midline in spite of a complete left third nerve 
paralysis. No injection of novocaine was made into the left in- 
ternal rectus muscle so it cannot be positively stated that this 
muscle was completely paralyzed as in Case I. The whole picture, 
however, was sufficiently convincing to regard this as highly prob- 
able and we believe that the movement inward of the left eve was 
due solely to a diminution in the tone of the right external rectus 
which comprises reciprocal innervation, 

It is probable that the reason reciprocal innervation has been 
overlooked or even denied in these cases of ocular muscle paraly 
sis is due to the fact that the cases have not been examined early 
enough. It is a well recognized fact that contracture of the un 
paralyzed external rectus muscle soon begins in these cases. As 
Fuchs’ states, “while in a recent paralysis of the externus, the eve, 
when the gaze is directed straight forward, stands in the mid 
line, it afterwards becomes drawn in more and more, and can no 
longer be drawn up to the median position.”” This is probably the 
reason why Case I did not show it as well as Case Il which was 
first seen two weeks after the onset of the trouble compared with 
five weeks for Case I. 

We wish to express our indebtedness to Dr. Grayson Me- 
Couch for his interest and for many valuable suggestions and to 
Mr. Samuel Fisher of Wall and Ochs for his assistance in taking 
the Motion pictures of these cases. 

CONCLUSION 

These cases demonstrate that reciprocal innervation of the 
ocular muscles does exist in man. The inward movement of one 
eye in the presence of a complete third nerve paralysis when the 
fellow eye is abducted can only be explained by an inhibition of 
the contractile activity of one external rectus associated with 
the increase in contractile activity of the opposite antagonistic ex- 


ternal rectus. 


a 
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DISCUSSION. 


lox. Watrer B. Lancaster, Boston: It seemed to me when I first 
read about reciprocal innervation that it was rather obvious, and | was 
surprised that there was any difference of opinion about it. But there are 
some things to be said on the other side. For instance, if you take the 
tendon of the flexor profundus digitorum of the cadaver and pull on ii, 
you do not get clinching of the fist. If you want clinching of the fist, 
you must contract not only the flexors but the extensors at the same 
time. This is to fix the wrist joint and enable the flexor muscles to act 
to advantage. That is true not only of the fists but of all except very 
simple movements. Tilney and Pike tested the muscles used in taking a 
glass of water and raising it to the lips. They had instruments attached 
to the various muscles which showed that not only the protagonist 
muscles that were making the movement, but the antagonists were actively 
contracted at the same time. A football player, or any athlete, standing 
ready to start at a signal, stands with his muscles taut; not only the 
flexors that are to start him, or the extensors as the case may be, but the 
antagonists are taut, and when he makes a motion they all contract in 
properly coordinated degree. For instance, in taking a swing at a golf 
ball, the awkward player tightens up his muscles and tries to hit very 
hard; but the ball does not go very far, and the instructor says, “Do not 
hit so hard.” That is not what he really means; what he really means is 
“do not keep your antagonists so taut—relax the antagonists and put all 
the effort on the muscle that is doing the work.” The result is an easy, 
smooth, almost effortless, but very effective stroke. That has an applica- 
tion, | think, in the case of eye muscles. If I have to use my eye muscles 
reading on a moving vehicle, | am conscious of a good deal more effort 
put into fixation; | contract and tighten my ocular muscles in an effort to 
keep my eye fixed on the moving objects, and so I get much quicker 
fatigue 

It is obvious that in doing muscular work there is an advantage in 
relaxing the antagonists. Less energy is required to lift weight, for ex- 
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ample, if the muscles which do the lifting do not have to act against the 
resistance of the antagonists. It is only in complex motions—and prac 
tically all voluntary movements are complex—that we get well marked 
contraction of both protagonist and antagonist, what Tilney calls “syn 
chronous co-contraction.” The seat of control of this 1s in the cerebellat 
lateral lobes. Loss of control = asynergia = ataxia. 

All methods of investigation which permit complicated movements 
will inevitably show co-contraction, e. g. stimulation of cortex (Tilney 
employed cortical stimulation); also nearly all voluntary movements in 
volve so many muscles that synchronous co-contraction is almost always 
found as it was by Tilney and Pike. 

It was Sherrington’s great achievement that he was able to devise 
and carry out experiments which reduced the problem to lowest terms 
He was able to isolate the simple units from which are built up the highly 
integrated reflexes and reactions which make up normal movement. Shet 
rington says “Simple reciprocal innervation must be regarded as probably 
a relatively artificial reaction. Experimental conditions are much less 
complex than are found in natural happenings. The isolated stimulus of 
just one whole afferent nerve while the rest of the nervous system lies 
plunged at the time in approximately complete quietude, is a state of 
things little resembling the ordinary occurrences of daily life.” But the 
physiologist tries to reduce things to the lowest terms, and these complex 
movements are made up of a combination of simpler ones in which we 
get true reciprocal innervation. 

So it seems to me the solution of the disagreement between Tilney 
and Pike and those who believe as they de and Sherrington and_ his 
followers is that Sherrington is not denying for a moment that most of 
our movements entail contraction of both protagonist and antagonist, hut 
that reduced to the simplest terms, any muscular action is accompanied by a 
nervous impulse going to the antagonist and making it relax. When | hay 
had a spasm of the flexor muscles of the toes, that is, cramp of the sole of 
the foot, I find it is easy to make that spasm relax, not by stretching th« 
muscles by force applied to the toes, but by making an effort to contraci 
the antagonist. The stimulus going through the nerves to the antagonist 
to contract is accompanied by a stimulus going to the other muscles to 
relax, and the cramping ceases. I have no doubt that is the simple form 
of all innervation. 

Synchronous co-contraction and reciprocal innervatior are both ob 
served facts. They are not alternative explanations, only one of which 
can be true. Rightly understood, there is no conflict between them 

I think we should be grateful to Dr. Adler for bringing up a subject 
of fundamental physiological interest, because we do not often study the 
ocular muscles from that point of view. 


Dr. Francis H. Apter, closing: | am very glad that Dr. Lancaster 
brought up the question of co-contraction of muscles. It is obvious that 
although one may have muscles contracting reciprocally it is possible to 
have these same muscles contracting together at the same time even 
though their action be antagonistic. Thus, although the biceps and triceps 
ordinarily contract reciprocally one can voluntarily contract both muscles 
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at the same time. The same thing can occur in the eye. In the course of 
some experimental work on the extraocular muscles of cats Dr. McCouch 
and | found that it was possible to change the type of action of two 
muscles contracting reciprocally to co-contraction. When the external and 
internal rectus were contracting reciprocally in a nystagmus a suitable 
stimulus applied to the conjunctiva producing a wink reflex caused both 
muscles to go into co-contraction. The fact that antagonistic muscles ex- 
hibit co-contraction at one time, therefore, does not imply that they do not 


contract reciprocally at another time. 
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The principal axis of a lens is a line, perpendicular to the 
plane of the lens, upon which lie the centers of the curved sur- 





faces and all the cardinal points. This line passes through the 





vertices of the curved surfaces and is, therefore, the pole of the 





lens. The principal points are so situated on the axis that every 






ray which before being refracted was directed toward the first, 





seems, after refraction, to come from the second, and takes a 





final direction parallel to that which it had at first. This means 





(according to the theory of Gauss) that if an eye were placed at 
R (Fig. 1) the ray I that enters the lens in a direction toward 







H, the first principal point, will appear to leave the lens as if it 





came from H’, the second principal point. This ray, in passing 





through the lens, cuts the principal axis in a point (C) called the 





optical center. 
Theoretically, then, the principal planes erected at H and H’ 







take the places of the first and second surfaces of the lens, and 





the actual curved surfaces are disregarded. All distances from 
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Figure I—Cowan 
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the lens are measured in front from H, and behind from H’. For 
example, the distance between the biconvex lens and meniscus 
(Fig 1) would be measured between the adjacent principal 
points, and not from the surfaces of the lenses. 

It can be readily seen from the diagram that the usual as- 
sumption that a ray directed to the optical center emerges in the 
same direction, is not generally correct. For weak, flat lenses 
that may be considered infinitely thin, there will be no noticeable 
error, but in the modern, deeply curved lenses, especially in the 
higher powers, the principal points, and not the optical center, 
must be used to indicate the position of the lens. In any ordinary 
ophthalmic lens, however, we need only consider one principal 
point, the one that lies closest to the eye. 

It should also be remembered that the positions of the 
optical center and the principal points vary with the shape of 
the lens. The practice of placing a mark on the surface of the 
lens corresponding to the pole, and calling this the optical center, 
is wrong in most cases. The optical center lies on the curved 
surface of a plano-convex or plano-concave lens, but in every 
other it lies either within or entirely outside the glass. There are 
two principal points and one optical center in a spherical lens, but 
in a sphero-cylinder there is one optical center and two principal 
points for each principal meridian, and the points for every other 
meridian of the lens lie between these two extremes, forming a 
line along the axis. 

Therefore, in order to be correct, we shall speak of the 
principal point (meaning the one nearest the eye) with reference 
to the sagittal position of the correcting lens, and of the pole of 
the lens with reference to its tangential position before the eye. 

The correcting lens is in the ideal position before an ame- 
tropic eye when its pole coincides with the visual line (AA, Fig. 
2), its second principal point (H) coincides with the anterior 
principal focus (®) of the eve, and its posterior focus (F) coin- 
cides with the punctum remotum (P. R.) of the eye. Any varia- 


tion in position introduces a more or less serious error. 
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ALFRED COWAN 
PRISMATIC EFFECT OF A CORRECTING GLASS 


It is evidently less difficult to adjust a pair of glasses to the 


pupils or corneas which are easily seen than to the visual lines 


which are not seen. The visual line does not usually pass through 
the center of the pupil. This is especially true where there is a 
wide angle alpha. In cases of irregular or displaced pupils, from 
whatever cause, the visual line may not pass through the pupil at 
all. For this reason, generally speaking, it is wrong to adjust the 
lenses with the centers of the pupils. In ordinary cases, with a 
low refractive error, the difference between the center of the 
pupil and the visual line does not represent a noticeable error, but 
in exceptional cases proper allowance, particularly in the vertical 
direction, should be made. For instance, in aphakia with a strong 
convex lens and irregular or displaced pupils, failure to adjust 
the poles of the lenses to coincide with the visual lines may cause 
a great deal of discomfort and annoyance to the patient. 

In a lens of 1 diopter the prismatic effect is 1 prism diopter 
for every centimeter distance from the pole. This means that in 
a lens of 10 diopters we have the effect of 1 prism diopter for 
every millimeter distance from the pole. The careful considera- 
tion of the prismatic effect of ophthalmic prescription lenses is of 
great practical importance. 

Where the refractive error is equal in both eyes the con- 
jugate movements of the eyes bring them into what may be 
called identical or corresponding points of the lenses, and the 
deviations are symmetrical. The conjugate upward, downward, 
or horizontal movements of the eyes direct them through portions 
of the lenses which give the effect of a pair of prisms, bases up, 
down, or out and in. There will be very little difficulty for the 
patient, but as objects will not be seen in their real position un- 
less the visual lines pass through the poles of the lenses, it is of- 
ten necessary to explain to him that objects will be apparently 
displaced in the direction of the apices. For example, on look- 
ing down with convex lenses the pavement will appear to be 
farther away, and with concave lenses it will appear to be closer 
than it actually is (Fig. 3). The object will also appear to 
move with the movement of the eyes toward the edge of the 
convex, and in an opposite direction in the concave lens. 

Besides the apparent displacement and movement of an ob- 
ject, there is the magnification or elongation in the principal 
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FIGURE I11—Cowan 


plane of the prism when the apex is turned toward the object, 
and a minification or shortening when the base is turned to- 
ward the object. 

When the lenses are adjusted to parallelism of the visual 
lines they will have, during convergence, the effect of a pair of 
prisms bases in or bases out, depending on whether the lenses are 
concave or convex ( Fig. 4). In the first instance—bases in—there 
will be less convergence needed, and in the second instance, more 
convergence of the visual lines. The same effect, reversed, will 
be achieved for distance when the lenses are adjusted for read- 
ing. It should be remembered that any alteration of the visual 
lines has a more or less direct influence on the judgment of dis- 
tance, size and form of objects, and other phenomena associated 


with binocular vision. 





Figure 1V—Cowan 


In bifocals the upper and lower portions can be adjusted for 
their respective distances; but where the error is high and the 
same glasses are worn for both far and near, the problem may 
not be so easily solved. In some cases it will suffice to adjust the 
poles of the lenses to the mean distance of the visual lines be- 
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tween parallelism and convergence, but in exceptional cases it 
may be necessary to have two pairs of glasses, one for far and the 
other for near. In certain forms of muscle imbalance it may 
even be desirable to make use of this prismatic effect for one or 
other distance. 

It need hardly be stated that prisms bases in or out can be 
more easily tolerated than prisms bases up and down. This effect 
is the result when glasses are crooked—one pole up and the 
other pole down—or when one eye is higher than the other. In 
high myopia or in aphakia, very little displacement of the cor- 
recting lenses will produce an effect equal to 2 or 3 prism diop- 
ters, a vertical displacement sufficient to cause great discomfort 
to the patient. 

The prismatic effect of the correcting glasses becomes a 
serious matter sometimes in anisometropia or, in what is the 
same thing, astigmatism in which the principal meridians are so 
widely different that a relative anisometropia is produced. As 
already stated, where the correcting glasses are alike or nearly 
so, the conjugate movements of the eyes bring them into such 
corresponding parts of the glasses that the apparent displace- 
ments and distortions are in the same direction for both eyes; 
but where there is a notable difference in the strength of the 
lenses the prismatic effect is unequal, with consequent separation 
of the images and either diplopia or disturbed muscle balance. 
Even in these cases the deviation may not be so great that it can- 
not be overcome for horizontal conjugate movements, but in 
vertical or oblique movements the deviation cannot be disre- 
garded. The patient should be instructed to turn the head so that 
he looks through the poles of the lenses. Where this cannot be 
done, as for instance in reading, it will be necessary to use a 


prismatic segment to neutralize the error. 
ErFecT OF TILTING OF THE CORRECTING GLASS 


When a pencil of light strikes a spherical lens in such a 
direction that it is not perpendicular to the refracting surface 
the emergent pencil will be astigmatic. The lens will be equiva- 
lent to a sphero-cylinder with the greatest power in the meridian 
in which it is tilted. The cylindrical effect of a tilted lens is some- 
times of considerable importance in practice. 

In a 4 diopter lens about .50 diopter cylinder is produced in 
the center by a tilting of 20°. If a sphero-cylindrical lens is 





' 


eae 


- newer nes scene 













EPFECTS OF CORRECTING GLASS 221 


tilted in a meridian opposite to its axis the power of the cylin- 
der is increased. On the other hand, when a sphero-cylinder 1s 
tilted in the same direction as the axis the power of the cylinder 
is decreased, so that in certain lenses a weak cylinder may be 
entirely eliminated. 

Thus a pair of lenses adjusted for distance may be in- 
creased or decreased in cylindrical power when the eyes are 
turned down and strike the glasses obliquely in reading. The 
same glasses when tilted for reading introduce an astigmatic error 
when the patient looks straight ahead. This is the reason why 
it sometimes occurs that a presbyope, having been using im- 
properly adjusted reading glasses, 1s uncomfortable when given 
the cylinder he accepted in the manifest refraction. With astig- 
matism against the rule, having been wearing spherical lenses, he 
could have found by looking obliquely through his lenses that 
he could make them a fairly good substitute for sphero-cylinders ; 
or could in the same way bring a pair of too weak cylinders up 
to the proper strength. After having his astigmatic error prop- 
erly corrected he pre ceeds to overcorrect his astigmatism by per- 
sisting in his old habit of tilting his glasses. Similarly, glasses 
placed at the proper angle for reading may introduce astigmatic 
errors for distance. 

The cylindrical effect may be increased for one and de- 
creased for the other, as in anisometropia where the lenses are 
of opposite denomination, or in astigmatism where the direction 
of one cylinder is widely different from that of the other. With 
a spherical lens for one eye and a weak cvlinder for the other, it 
is possible that the tilting will give a cylindrical effect to the 


spherical lens and wipe out the cylinder in the sphero-cylinder. 


EFFECT OF THE DISTANCE BETWEEN THE EYE AND THE 
CorRECTING GLASS 


It is usually assumed that an ametropic eye is corrected for 
distance when the posterior principal focus of the correcting 
glass coincides with the punctum remotum of the eye. That is 
to say that when this has been done the eye and the lens are the 
same as an emmetropic eye without a lens. We shall see that 
this is not exactly so. 

It will be seen in Fig. 2 that since both the principal focus 
(F) of the lens and the punctum remotum (P. R.) of the eye 
lie behind the convex lens, the lens will always be weaker than 
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the hyperopia that it corrects, and the weaker it is the farther it 


must be placed from the eye. No matter how far a convex 
lens, whose focus coincides with the punctum remotum, is placed 
before a hyperopic eye an image of a distant object will be 
formed on the retina. A hyperope increases the corrective 
power of his glasses for distance by pulling them away from his 
eyes, and decreases their power by pushing them closer. The 
effect is in proportion to the strength of the lens, so that with a 
strong convex lens it may be considerable* If, with convex 
lenses, a patient continues to see clearly at a distance when the 
lenses are pulled away from the eyes it is an indication that he 
has not been overcorrected. 

In myopia the punctum remotum lies in front of the eve; 
the posterior principal focus (F, Fig. 2) of the concave correct- 
ing lens lies in front of the lens. Here the concave lens that 
makes parallel rays appear to come from the punctum remotum 
of the eye must be stronger the farther away it is placed from the 
eye and, therefore, closer to the punctum remotum. A 
myope increases the effective power of his correcting glasses by 
placing them closer to his eyes, and decreases their power by 
pulling them away. A myope who continues to see clearly when 
his lenses are pulled away from his eyes is overcorrected. 

So far, the assumption that the ametropic eye is corrected 
for distance when the posterior principal focus coincides with 
the punctum remotum of the eve is true; but the size of the 
retinal image is not the same for different positions of the cor- 
recting lens—and the size of the retinal image is always an im- 
portant factor in corrected ametropia, especially in anisometro- 
pia. 

Before considering the effect on the size of the retinal image 
by the position of the correcting glass, it might be well to 
briefly review the principles involved in the calculation of the 


size of the image in both the static and dynamic eye. 


*This does not ordinarily apply to convex lenses for the correction 
of near vision in presbyopia. Landolt lays down the rule that in order 
to adapt an eye to a distance greater than double the focal distance of 
the convex lens, the latter will need to be weaker in proportion as it is 
farther removed from the eye. The reverse is true when the distance is 
less than double the focal distance of the lens. Thus a presbyopic em- 
metrope, low hyperope, or even myope who pulls his convex glasses away 
from his eyes in order to read, gets the effect of a weaker glass and must, 
therefore, be overcorrected. High hyperopes, especially aphakics, increase 
the effective power of their lenses by pulling them away, even for near 
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The most frequently proposed method for obtaining the 

size of the retinal image is by the use of the proportion 
distance of nodal point 
trom retina 
size of image size of object 

distance of object 

from nodal point 
But this formula is not practical for our purpose. In the static 
eye it cannot be applied unless we know the exact length of the 
eve; in the accommodating eye the changed position of the nodal 
points must be known. 

Take Donder’s eye, the simplest of all reduced eyes, in 
which the posterior principal focus is 15 millimeters behind the 
nodal point. When this eye is at rest a clear image is formed 
on the retina only when the object is at infinity. If the object 
is placed at a finite distance, such as 0, Fig. 5, the image will be 
formed at I. This will indicate the position of the retina in a 
myopic eye. The size of the image cannot be found by the above 
formula unless we know the length of this myopic eye. It is in- 
correct, in ametropia or in the dynamic eye, to use a constant 
distance of 15 millimeters from the retina to the nodal point (K). 
When the length of the eye is the same and the refractive power 
is increased or decreased, as in accommodation or aphakia, the 


distance from the retina to the nodal point is changed. 





\ 
Figure V - Cowan a 


A better proportion for calculating the size of the retinal 
image is 
distance of anterior 
focus from eye 
size of image * size of object 
distance of object 
from anterior focus 
The advantage of this is shown in Fig. 6, where the object is 
signified by O, the anterior focus of the eye by ® and the image 


by I. 
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By this method, using a reduced eye, we can quickly find 
the size of the image for any distance of the object and for any 
length of the eve. We need only know the distance of the object 
and the anterior focal distance of the eve. We can also visualize 


the effect of the correcting glass on the size of the image. 


0} i 











Figure VI - Cowan 





If a line from one extremity of the object coincides with 
the principal axis of the system, and another line, from the other 
extremity of the object, cross in the anterior principal focus of 
the eye, these lines will be parallel to each other after refraction. 
The image, therefore, will be the same size regardless of the 
length of the eye. We are justified in considering all cases of 
ametropia as axial, excepting aphakia. The accommodating eve 
is considered as refractive myopia, the anterior focal distance of 
which we can easily find in the reduced eye. 

When the ametropic correcting glass is so placed that its 
posterior principal point coincides with the anterior principal 
focus of the eye there will be no alteration in the size of the 
image. The reason being, as we know, that a ray directed toward 
the first principal point leaves the lens as though it came from the 
second principal point, and in a direction parallel to its first. 
Hence, the direction of the lines that limit the size of the image 
are unaffected. When the lens is placed behind or in front of 
the anterior focus the change in the size of the image may be 
considerable, depending on the distance from the focus and the 
amount of the refractive error. 

Take, for example, three eyes: an axial myopia of 4 diopters, 
an emmetropic eye with a +4.28 diopter lens placed so that the 
principal point coincides with the anterior focus of the eye, and 
an accommodating emmetropic eye. We shall employ a reduced 
eye whose anterior focus is 16.5 millimeters in front of the 
cornea, and an object 25 millimeters in size, placed 250 milli- 
meters in front of the cornea. 

In the axial myopia the object is placed at the punctum re- 
motum, a distance of 250—16.5=233.5 millimeters from the an- 
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terior focus. Substituting the figures in the formula, we have 
for the size of the image, 


. 16.5 


bo 
Ji 


| 1.76 mm. 


233. 


ame (JU 


xk 
In the emmetropic eve with the properly placed lens before 
it. the image would be the same size as in the axial myopia 
1.76 millimeters—because the lens would render the rays parallel 
before entering the eye, and they would be imaged on the retina. 
Our reduced eve, whose focal distance is 16.5 millimeters, 
has a power ot 60.6 diopters \dding the power of 4 diopters 
for a near point of 250 millimeters gives the accommodating eve 
a power of 64.6 diopters—a focal distance of 15.47 millimeters. 
The object is now 250—15.47 234.53 millimeters from the an- 
terior focus. With these values in the formula the size of the 


HWMNaLe, 


bo 
‘st 
Ji 


15.47 
| 1.64 mm. 
234.53 

It is thus seen that the image 1s larger for an object placed 
at the punctum remotum of an uncorrected myopic eye than it is 
when the object is placed at the same distance before an ac- 
commodating emmetropic eve. If the myopia were corrected for 
distance with the properly placed concave lens. so that it would 
be necessary to exert the same amount of accommodation as im 
the given emmetropic eve, the images for the two eyes would be 
the same. 

In a young amisometrope——one eye emmetropic and the other 
myopic—the difference between the size of the image of an ob 
ject placed at 25 ccntimeters from his accommodating emmetrop- 
ic eve and the siz of the image of an object at the punctum re 
motum of his myopic eve may be enough to interfere with binocu- 
lar single vision. In this case a plane glass before the emmetropic 
eve and the proper glass before the myopic eye, will render the 
images the same size. 

In Fig. 7 is shown the effect on the size of the retinal image 
when the concave lens is placed behind or in front of the prin- 
cipal focus of the myopic eye. In A it will be seen that when the 
lens is in front of the focus of the eye the ray that enters the 
eve as though it came from its anterior focus will have been made 
to diverge by the lens. This refracted ray, shown by the solid 


ray in the diagram, will be closer to the principal axis than the 
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unrefracted ray, shown by the dotted line that passes straight 
through the lens whose principal point coincides with the anterior 


focus. The image will be smaller in the myopic than in the em- 
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Figure Vll—Cowan 


metropic eye when the correcting lens is placed in front of the 
anterior focus. When the lens is placed behind the anterior 
focus, as shown in B by the solid line, the image will be larger 
than in emmetropia. 

In myopia of high degree the correcting lens should be 
placed as close to the eve as possible. By doing this we not only 
enlarge the retinal image, but the lens will have the same ettect 
as a stronger lens placed farther away from the eve. The largest 
image with the weakest lens is most desirable in high myopia. 
In practice the lens is usually placed at a distance of about 12.5 
millimeters from the cornea, so that it is usually closer than the 
anterior focus of the eye, but to obtain the maximum result in ex- 
treme cases it might even be of advantage to cut the patient’s 
lashes. 

In Fig. 8 it will be seen that the effect produced by a con 
vex lens placed behind or in front of the anterior focus of the 
eve is the reverse of that produced by the concave lens. Here the 
lens is necessarily weaker and the image larger, the farther the 


lens is placed in front of the anterior focus of the hyperopic eve. 





Figure VII1—Cowan 


One of the advantages of a meniscus, which seems to have 
been overlooked, is that its principal point lies in front of the 
anterior surface, so that it is farther away from the eye than 
the principal point of a flat lens of the same power and in the 
same position. On the other hand, the convexo-concave lens has 
its principal point behind the back surface, making it possible to 
place the principal point closer to the eye than the lens itself. 


conte 
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\ +4 diopter lens, 3 millimeters thick, index of refraction 


1 «9 


1.52, and a back surface of —6, has its posterior principal point 


about 1.66 millimeters in front of the anterior surtace. When 
this lens is placed with its back surface 12.5 millimeters in front 
of the cornea its principal point is 17.16 millimeters away and 
the image is larger than in emmetropia. A biconvex lens of the 
same thickness, with its back surface in the same position, would 
have its principal point about 13.5 millimeters in front of the 
cornea—the image would be smaller than in emmetropia. 
\ + diopter lens, | millimeter thick, with a back surtace of 
6, has its prineipal point about .32 millimeters behind the pos 
terior surface The advantage of this lens over the tlat form 1s 
not so great as in the meniscus, nevertheless. when placed with 


its back surface 12.5 millimeters in front of the cornea the prin 
cipal point is only 12.18 millimeters away, and the image is 
larger than in emmetropia. 

Where both lenses ot a pall ot spectacles, ot the Same de- 
nomination and of equal or nearly equal strength, are adjusted so 
that they are the same distance behind or in front of the anterior 
focus of the eve, there will be no discomfort to the patient; but 
where one of the glasses 1s behind and the other is in front of the 
anterior focus, the image in one eve will be larger than that of 
the other. 

In astigmatism we must remember that a distortion of the 
image can be produced bv the improper position of the lens, 


ig 
even though the refractive error in each meridian is corrected. 
For example, a convex evlinder, with its axis horizontal, and 
placed too far trom the eve, may cause enlargement of the 
image mostly in the vertical meridian and make it appear elon- 
gated vertically. The reverse effect will be caused by a con 
Cave evlinder. 

In mixed astigmatism it 1s obvious, since the curves are of 
opposite denomination in the principal meridians, the lens should 
be as carefully placed at the anterior focus as possible. 

In anisometropia it is necessary to place the lenses so that 
the principal point of each lens either coincides with the anterior 
focus, or so that they are of equivalent distances from them; both 
in front or behind when of the same denomination or one in 
front and the other behind when of opposite denomination. Here, 


especially if one lens is convex and the other 1s concave, when 
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both lenses are too close or too far from the eves, the image will 
be magnified in one eye and minified in the other. 

Deeply curved lenses, when one is positive and the other is 
negative, must be adjusted with extreme care. In these cases 
will be seen one of the many advantages to be derived from the 
adjustment of glasses with reference to the front surface instead 
of the back surface, as proposed by Edward Jackson. Consider, 
according to Gullstrand, that the anterior principal focus of the 
eye is 15.7 millimeters in front of the cornea: In such an ex 
treme case as —4 in one eye and +4 in the other, the principal 
point of the positive lens will be 1.4 millimeters in front of, and 
that of the negative lens 1.5 millimeters behind the anterior 
focus, if the front surfaces of both lenses are placed 15.5 milli 
meters in front of the corneas. This is almost perfect. But if 
both lenses are placed with their back surfaces 12.5 millimeters 
in front of the corneas the principal point of the convex lens 
will be 1.4 millimeters in front of, and that of the concave lens 
3.5 millimeters behind the anterior focus. 

There is no doubt that most of the discomfort experienced 
by anisometropes is caused by illy fitted glasses. There is no 
reason, theoretically, when the error is axial in both eves, why 
these patients cannot get comfortable binocular vision with 
glasses. Of course, where the error is axial in one eve and re 
fractive in the other, as in unilateral aphakia, binocular single 


vision is not to be considered. 


DISCUSSION 

Dr. W. E. SHAHAN, St. Louis, Mo This paper of Dr. Cowan's is a 
most important one and | hope it will receive general and thoughtful 
consideration, In it Dr. Cowan sets forth all the principles now causing 
so much confusion among ophthalmic lens designers and prescribers. He 
first takes up the prismatic effects of raising or lowering lenses, or moving 
them from side to side without tilting them, and makes a number of ex 
cellent suggestions for avoiding distressful results of these effects. Fle 
next takes up the astigmatic effects of tilting the lens in front of th 
eye or looking obliquely through a lens fixed in front of the eye. This 
is the chief defect of ophthalmic lenses and most modern improvements 
have been directed to reducing it to a minimum. It can be shown experi 
mentally that a plano convex lens with the convex surface next to the 
eye has the greatest defect of astigmatism of oblique pencils, a biconvex 
lens somewhat less, a plano convex with the plane surface next to the eye 
still less, and that in a meniscus lens with a —6 curve next to the ey 
the astigmatism practically vanishes for an obliquity of 20 degrees. This 


is approximately the curve used in the best modern ophthalmic lenses, 
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such as the Toric lens on a © base, the Punctal, Orthogon, and Tillyes 
his, however, brings us immediately to the third point discussed in Dr. 


Cowan's paper, that of moving the lens nearer to or farther from. the 


In general, when a positive lens is moved away from the cye it has 


the effect of being stronger, and when a negative lens 1s moved 


away 
trom the eve it has the effect of being weaker. The etfective power of an 
ophthalmic lens is determined by the position of the principal point 
nearest the eve In a Iliconvex lens, such as a common trial lens, this 
principal point is inside the lens behind the center. If measurements are 
made with such a lens and the physician prescribes a memiscus or othes 
modern lens so as to avoid the evil effects of artificial astigmatism, he 
virtually moves the lens away from the eye and makes it stronger, so 
that his patient will be over-corrected. This is due to the fact that in 
the meniscus lens the principal point has moved forward until it 1s out- 
side the lens and in front of its front surtacc Some text-hbooks meet 
this problem by simply stating that strong Toric lenses cannot be used. 
Such a statement of course is based on lack ot knowledge ot optical 
principles. Some manufacturers meet it by reducing the effective pow- 
ers of their Toric lenses to that of common trial case lenses, in which 
case the neutralization test fails and confusion results. The best solu- 
tion seems to me to be the use of trial cases in which the lenses are of 
average size and as nearly as possible of the same design as the patient is 
actually going to weal 

Ur. Cowan also shows that the optimum position of the lens in front 
of the eye is that in which the second principal point coincides with the 
anterior principal focus of the eye. When in this position the correct- 
ing lens simply moves the image forward or backwards along the visual 
axis without changing its size The weakness of this lies in the fact 
that there is no practical way of finding the anterior principal focus in 
any given eye It is probably not the same in any two eyes and ts 
constantly fluctuating in an accommodating eye, and may be 24 mm. or 
more in front of the cornea in an aphakial eve Dr. Cowan meets this 
weakness by placing the second principal points at equivalent distances 


from a theoretical anterior principal focus 


Dr. Epwarp Jackson, Denver, Colorado: Many of our difficulties in 
the prescription of lenses and getting the effect we want to the patient, 
arise from our uncertain or defective knowledge of these optical effects 
to which Dr. Cowan has called our attention. At times we have all fallen 
back on the resource that a human organism can adapt itself largely to 
its environment. We should try to see what has been natural to the 
patient and what is the best glass to be provided. In all cases, when we 
materially change the refractive conditions of the visual organ, there is 
necessary a certain amount of adaptation. If we will think of thes: 
problems with an understanding of the general principles which Dr. 
Cowan has so admirably placed before us, we will make it easier for the 
patient as to his problem of getting used to his glasses. Perhaps the most 


obvious and important lesson from this paper is that these points in 
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physical optics can be simply presented. It has brought diagnostic helo 
for a class of difficulties that all have encountered who prescribe glasses, 
or who have to wear glasses of decided strength It shows that these 
difficulties, which may still exist to some extent, can be reduced to the 
minimum by selecting the optimum glass and the optimum position tor 
the glass. Also, by a little preliminary explanation based on an under- 
standing of the mathematics of the problem, it is possible to make it very 
much easier for the patient, by gaining his confidence at the outset, which 
will result in strengthening his efforts to rapidly accustom himself to the 


new conditions of vision 


Dr. Sipney L. Ousno, Philadelphia, Pa I feel that to get the full 
effect of Dr. Cowan's paper one should have an opportunity to stay with 
him a number of hours instead of the few minutes he has been able to 
give us on this important subject. It is one that interests me very greatly 
and has for a number of years. Some of the problems which are brought 
out by Dr. Cowan | have, during that time, endeavored to reduce to a 
practical standpoint in harmony with scientific teaching. If we are in 
formed in these principles there will be no outraging of them in th 
conduct of our refractive methods 

The problems discussed have been before the designers of ophthalmic 
test lenses for many years and the difficulties have been appreciated. Ther 
are many which are perhaps impossible of complete solution. One of the 
earliest changes made in test lenses was to make the convex test lenses « 
a slightly different focus from that which they are marked. The error 
because of thickness was compensated for, simply by making the convey 
test lenses of such a focus that they would be neutralized by the negh- 
gibly thin concave master lenses. The concave lenses were marked true 
to focus. The convex spherical test lenses were true as regards back 
focus. If we prescribed a +4. lens from the test case and received from 
an informed optician a lens which had the same back focus, we received 
almost identically what we prescribed were it a Biconvex, Plano convex 
or Meniscus lens, providing that in each of these instances the power 
were measured from its back surface and distances to cornea corresponded 

Something has been said about tilting the lenses and the effect there- 
of. In my refractive work | endeavor to position my test lenses on a 
line parallel to the upper and lower thin bony margins of the orbit. | 
do not admit that thé position of my lenses is a tilted one although it is 
necessary to tilt the trial frame temples sufticiently to bring the planes ot 
the test lenses parallel to the bony orbital aperture, and although subse- 
quently it also is necessary to tilt the spectacle temples sufficiently to 
bring the planes of the ophthamic lenses parallel to the same upper and 
lower thin bony margins of the orbit. This position as nearly as I have 
ever been able to judge is the only one which places the lens planes at 
right angles to the visual lines when the eyes and head are in the pri- 
mary position neither elevated nor depressed 

lf the trial frame lenses are not so positioned they are really out at 
the bottom and are practically tilted upward. A refractive test of a hy- 
perope with the lenses so placed, out below, might result in a prescription 
to include a cylinder at 180 degrees, in a hypothetical case for which my 
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prescription would call for a simple sphere. An important thing in my 


opinion is to insure agreement in position as between the test lens and 


the ophthalmic lens 


Dk. Ek. Ek. Braauw, Buffalo, New York: I only want to add just one 
thing regarding the last sentence “Of course where the error is axial 


} 


in one eve and refractive in the other, as in unilateral aphakia, binocula 
single vision is not to be considered 

That is not exactly right. I remember as a young student that Don- 
ders had operated a patient and when he got normal vision in the oper 


] 


ated eye as in the other eye, that was not operated, that man was so dis 


tressed that he wanted Donders to remove the good eye ! 

\bout fifteen years ago the Zeiss people undertook to help out this 
condition with special spectacles, for often if there is a condition of apha- 
kia there is some binocular single vision. There is a certain amount that can 
be measured with Brooksbank James’ instrument showing the distance 
ot the white thread.! Before we refract we should examine the condi- 
tion of the binocular single vision with every case of pronounced anisome- 
tropia, because if it is not present you may get a correction that gives the 


patient much discomfort and you cannot overcome this incompatibility in 


l. “Binocular Single Vision.” Trans. Sec. Oph. A.M.A., 1917 


\LERED CoWAN, closing 1 would like to say this, that while it 
is a pretty good thing to know the optical theories and principles in- 
olved in all cases, in many instances it suffices merely to know them 

t believe in carrying exactitude to such extremes that it seems 


ridiculous, but | think we should know these principles, first of all se 
we can explain to our patients, even though we cannot help them, some of 
their problems and certain optical defects in an ophthalmic glass that 
we cannot overcome On the other hand, it is the extreme case in 
which we need to take advantage of every principle involved, and it 1s 
the extreme case that becomes the important one 

Concerning the focal power of the finished lens and the trial cas¢ 
lens: some time ago | collected a few lenses, measuring the focal power 
from the front surface through the lens to its focal point, and I found 
that the difference in focal power for the biconvex lens, the plano-convex 
lens, and the deep meniscus lens was so slight that they are interchange 
able. That may seem radical, but it is true. If you take the distance from 
the front surface of the trial case lens to the patient’s face and insist on 
that distance of the front surface in your finished glass, I do not think vou 
need consider the shape of the glass; the difference is so slight that it is 
negligible 

So tar as the best position of the glass is concerned, I think it is a 
good general rule to place the glass as far away from the patient's face as 
possible in a hyperope, except an aphakia, and as close to the patient's 
face as possible in a myope. In some cases, as I have already said, it may 
be necessary to clip the patient’s lashes in order to place the lens close 


enough 
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Just a word about Dr. Olsho’s principle of adjusting the glasses. It 
is very well to adjust the glasses at an angle for central vision, that is, 
to have your finished lens agree in obliquity with the obliquity of th 
trial case lens in the center. Of course, you have a tilting with any glass 
when you look up, down, out or in, even though the planes are perpen 
dicular to the visual line, but when they are adjusted perpendicular to the 


visual line you have the same tilting below as above. But by Dr. Olsho’s 


method you have an outward tilting above and an inward tilting below, 


and | think that might be confusing to the patient 

What Dr. Blaauw has said I suppose is true. I have great respect 
for his knowledge. What he said about binocular single vision is right. 
You should find out if the patient has good binocular single vision before 
attempting to correct anisometropia, and where the patient has no binocu- 


lar single vision you are better otf not to correct the most defective eye. 








‘OST TRAUMATIC OCULAR TUBERCULOSIS 


NELSON Mires Brack, M. D. 
F, HERBERT HAEsSSLER, M. D. 


MILWAUKEE, WIS 


Posttraumatic ocular tuberculosis is an infrequently observed 
occurrence. Our own experience is limited to two cases, one of 
which is not unequivocal and a search through the literature re 


sulted in a rather meagre vield. 


Case 1 

Mrs. D. H., age 70 years, was first seen in October, 1926. 
\side from incipient cataract with well marked radial opacities 
in the lenticular cortex, both eves were free from abnormality. 
She was given Dionin and Potassium lodide solution and by No- 
vember, 1927, the lenticular opacities had advanced to a degree 
to make operation seem advisable. A combined iridectomy and 
extraction was done under local anesthesia on November 15, 1927. 
The eve healed satisfactorily. On discharge from the hospital 
November 28th it was grossly normal with only slight hyperemia 
and a white mass presumably of lens cortex in the pupillary area. 
\ slittamp examination on this day revealed a shallow anterior 
chamber, with a large white mass, possibly exudate, interposed 
between the center of the cornea and the vitreous which presented 
in the pupillary area. The vitreous bulged so that it was nearly in 
contact with the cornea and was heavily sprinkled with large and 
small pigmented deposits. The iris was adherent to the vitreous 
and had several widely dilated bloodvessels visible in its tissue. 
With correcting lens the eve had a visual acuity of 6/10. 

In January, 1928, the eve was still hyperemic, the media 
somewhat hazy and the visual acuity 6/12. In February the eye 
was more red and a rather thick plastic exudate filled the entire 
coloboma of the iris. Deep corneal vascularization was observed 
and the dilatation of the iris vessels was striking. She was seen 
occasionally during the year (she came from another city). In 
October, 1928, we noted that the iris presented a picture typical 


of tuberculosis. The cornea was opaque and vascularized in the 
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upper quadrant and there were very numerous unpigmented post 
corneal deposits varying from the finest granules to large lardlike 
masses. The anterior chamber was shallow. The iris was firmly 
bound to a pseudomembrane of plastic exudate which filled the 
pupillary area and by its contracting displaces the iris upward. 
Only two small openings into the posterior chamber could be 
found. Distributed through the iris stroma were nine pearly 
grey translucent, protruding masses, chietly peripherally placed 
though one or two were in the pupillary zone of the ims. Many 
of them were surrounded by dilated bloodvessels. Krueckmann’s 
plate in the Graefe-Saemisch Handbuch illustrates this clinical 
picture precisely. An Internist who examined her generally at 
this time made a diagnosis of active pulmonary tuberculosis, 
based chietly on the presence of fine rales over the uppel right 
lobe and a loss of one fifth of her bodily weight. There was little 
rise in temperature. The Wassermann reaction was negative. 

In August, 1929, the eve was free from hyperemia, the post 
erior surface of the cornea had become practically free from 
deposits, and the lesions interpreted as tubercles had begun to 
undergo retrogression. Most of these were replaced by atrophic 
spots in the iris stroma. 

To be sure, the iris picture here is not pathognomonic of 
tuberculosis. There is probably no form of tissue reaction in 
the iris which can definitely be traced to only one particular etio- 
logical agent. However, in the presence of an active tuberculous 
process in the lung, a negative Wassermann reaction, and an iris 
presenting a clinical appearance which has until recently been 
generally considered as pathognomonic of tuberculosis, it seems 
probable that the iritis in this case was tuberculous. 

Case 2 

A child seen at the Milwaukee Children’s Hospital is one of 
bilateral iritis following trauma to one eve. The child ten years 
old was struck in the eye with a piece of ice, without rupture or 
penetration of the bulbus. Two months later his vision was great 
ly decreased and he entered the hospital with a bilateral uveitis 
and partial cataract. The iris in each eye was swollen, there 
were many synechia and a thick membrane of plastic exudate in 
the pupillary area, as well as numerous thick unpigmented post 
corneal deposits. Tuberculosis was suspected but the internist 
could find no evidence of a tuberculous focus elsewhere in the 


body. There was no rise of temperature, no reaction to an injection 
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of one milligram of old tuberculin. A satisfactory X-Ray plate 
showed no evidence of intrathoracic tuberculosis. Liver and spleen 
were not palpable and the Wasserman was negative. Despite the 
vigorous local treatment with nonspecific protein therapy, admin- 
istered during a long stay in the hospital, the eves grew steadily 
worse. One year after the injury, translucent, sharply defined 
grevish swellings were seen in the iris. The appearance of the 
iris Was in every Way as characteristic of tuberculosis as in the 
first case described. Of course the negative Wasserman reaction 
does not entirely rule out syphilis but it surely is more significant 
than the negative findings in a search for tuberculosis. It 1s also 
impossible to sav whether the iritis is secondary to a form of in- 
fection neither tuberculous nor syphilitic. The possibility of 
sympathetic ophthalmia must be considered but in the absence of 
evidence of perforation of either eve ball this thought has scant 
support. 

In his collective review in the Graefe-Saemisch Handbuch 
Wagenmann mentions four cases similar to our second one, but 
none like the first. Dr. Jonas Friedenwald was kind enough to 
send us the following note on a case observed by him: 

“The patient was a young man who had recurrent hemor- 
rhages in the vitreous over a period of a vear or more. Cataract 
eventually developed and was extracted (not by me). Following 
the extraction a severe uveitis developed and the eve ball had to 
be enucleated. The histclogical examination showed a_ con- 
vlomerate tubercle in the flat part of the cilary body which had 
discharged into the vitreous. There were miliary tubercles on 
the surface of the iris, on the under surface of the cornea, in 
the iris stroma, about the canal of Schlemm, in the sclera at the 
limbus and in the episcleral tissue. There were also miliary 
tubercles in the choroid far anteriorly and about the retinal veins. 
The retina was completely detached; lens absent; beginning 
phthisis bulbi. The case presents a beautiful confirmation of Dr. 
Verhoef’s theory that tuberculosis kerato-iritis is the result of a 
discharge of tubercle bacilli into the vitreous from a localized 
caseous lesion in the ciliary body or farther back in the eveball.” 

F. W. Block reports his observations on a patient whose eye 
had been injured by a red hot splinter of iron. One month later 
he entered the clinic with a severe iritis with hypopyvon and nu- 
merous synechia. The Cornea was hazy and had a linear scar. 


The eve healed under local treatment but a linear iris defect was 
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discovered under the corneal scar. No evidence of intraocular 
foreign body nor syphilis was found. The iritis recurred and a 
diagnosis of tuberculosis was made on the basis of the reaction 
to tuberculin. Block found no similar cases in the literature. 
He mentioned Mullers case of intraocular tuberculosis following 


a perforating injury as doubtlessly ectogenic. 


REFERENCE 


Block, F. W., Klinische Monatsblatt fir Augenh. 1921 Volume 67 Page 381 


DISCUSSION 

Dr. A. B. Bruner, Cleveland, Ohio Besides the clinical interest at 
tached to most traumatic tuberculosis, many of these cases have an 
portance trom the standpoint of industrial compensation, and it is possibi 
to see that certain cases may develop medico-legal aspects. The numbet 
of cases reported in the literature is so few that | want to take the liberty) 
of adding to the cases of Dr. Haessler one case which has come under 
our observation. 

J. B., aged 29, white, was first seen July 25, 1929, with a history of 
having been injured by being struck in the left eye six days previously ly 
an electric flash. He had been treated by his company physician who 
referred him to us. Examination showed the right eye entirely healthy ; 
vision in the left eye 6/15. There was marked congestion and swelling 
just beyond the limbus and the cornea was slightly hazy; otherwise the 
media was clear. There was marked congestion of the conjunctival ves 
sels, and the symptoms seemed to indicate impending necrosis and ulcera- 
tion. During the whole course of the disease, however, neither necrosis 
nor ulceration has appeared. He was given the usual local treatment with 
bichloride ointment, hot packs, bandages and atropin. He showed little 
improvement and after a few weeks the eye began to get worse and he 
was sent to the hospital for further study. Complete physical examina 
tion was negative except for the presence of two abscessed teeth, and these 
were removed. Following the extraction of the teeth the condition did 
not improve, and a tuberculin test produced marked general, local and 
focal reaction. Before the tuberculin treatment was instituted neosalvarsan 
was tried, and intravenous therapy with typhoid vaccines, without success 
Within ten days after the tuberculin treatment was started the condition 
began to improve. At present the congestion has practically disappeared 
and the vision is rapidly improving 

This case I think undoubtedly shows the inter-relationship of injury 


as an etiologic factor in post-traumatic ocular tuberculosis 


Dr. Epwarp Jackson, Denver: With reference to the infré 
quent reports of post-traumatic ocular tuberculosis, there are two things 
to be borne in mind. In Colorado, those of us who live there for anv 
length of time come to recognize that tuberculosis is often present in the 


body but not diagnosed. This has been particularly enforced on some of 
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us in connection with ocular tuberculosis. But the general dithculty of 


excluding tuberculosis in any case is illustrated by the history of a young, 


apparently healthy dentist who had recently passed a perfect life insur 
ance examination, who had hemoptysis from pulmonary hemorrhage. He 
was carefully examined physically by men who are expert in discovering 
pulmonary tuberculosis: they did not find anything He had a second 
hemorrhage and was sent to the hospital \ll the different methods of 


diagnosis were used, including tuberculin and careful x-ray studies of the 


lungs. The results were negative They did not find any evidence of a 
lesion in either lung, that could be assumed to be the cause of this spitting 
of blood. A little later following a hemorrhage he developed pneumonia 
and died of the pneumonia \t autopsy they found, deep in the lung, a 
esion that had run through the general course of tuberculosis. The total 
esion was not larger than the end of the index finger. There was cavity 


rmation, there were degenerating tuberculous deposits, caseation, all the 


il 
changes of a tuberculous process at the periphery of the lesion—a lesion 


t red during life, i vet it was a lesion that killed the 


that was not discove 





atient in a few weeks after the first manifestation 


In a case of tuberculosis of the macula, where early interference with 


ision directed attention to it, the patient had been through one attack 


re coming to Colorado and was sent there, not with a diagnosis of 


( 


tuberculosis, but because she had relatives living there she was advised to 


ve up her work as a stenographer for a time I saw her in the second 


attack, and from the clinical appearance suspected tuberculosis. The use 


of tuberculin showed focal reaction in disturbance of the vision in the 
retina, and it also showed a bone lesion in the tarsal-metatarsal joint of 


the vreat 


tor She had had some soreness there for two months: but. 


under the observation of a surgeon, tuberculosis in that position was not 


suspected until this reaction. The great toe was cured, she recovered 


from the choroidal lesion, and she had no symptom of pulmonary tuber 


culosis up to that time. But after that she had an attack, first of pleurisy 


nd then lung involvement, that kept her in bed for four months. She 


finally recovered and 1s still active after several vears in Denver 


This illustrates the difficulty of saving, even by the most careful exam 
ination, that there has not been tuberculosis present when an injury oc 
curs. We have only learned within relatively few vears the effect of 
trauma in producing outbreaks of parenchymatous interstitial keratitis. 1 
cel sure that | have seen several cases with the first attack of the corneal 
lesion, from slight injurv to the cornea. Formerly the first lesions recog- 


that practically always were traced back to a 


ized were bone lesions; | 


history of injury, but a better understanding showed that the lesions were 
essentially tuberculous. We must recognize from these few cases the 
strong probability of a persistent and deep-rooted lesion, and that the 
ases are much more frequent than their appearance in the literature. or 
heir diagnosis would indicate. We have under-estimated the importance 


trauma in awakening tuberculosis, or providing a center for the tuber 


culous process, which must be recognized, for it is reallv verv great 
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Considering the whole subject together, and searching to discover tt 
possible these cases of ocular tuberculosis, post traumatic, we shall find 


that cases of this sort are more numerous than we had supposed. 


Dr. A. N. Lemorne, Kansas City: In my opinion |r. Haessler has 
not definitely proven that his patient with uveitis following a cataract ex 
traction, was tuberculosis. We have seen patients with identical clinical 
appearance, and course that proved to be due to lens cortex in a patient 
hypersensative to lens protein. Some of these patients will have deposits 
on the posterior surface of the cornea, and considerable pain that will 
continue for months, and eventually cause a blocked pupil. I feel that 
hypersensativity to lens protein should be eliminated in that case. How 
ever, | have seen patients with an old tubercular uveitis flare up, after 
trauma. Those who were in my conference, will recall that | mentioned a 
case of tubercular uveitis, and keratitis, that had been quiet for two years, 
that became active following a cataract extraction, and the eye was lost 
This, however, was an exacerbation of an old tuberculosis, and not on 
precipitated in an otherwise normal uveal tract. | feel that all patients, 
having had a tubercular uveitis, should be immunized to tuberculin before 
any operative procedure is attempted as the artificial immunity last only a 
year or two and the operative trauma is very likely to precipitate a new 
attack. 


Dr. KF. Hereerr HaArsscer, closing 1 think the discussion has 
brought out the fact that the lesion is not as rare as a search of the liter- 
ature would lead us to think. After all, the literature is an expression of 
what has been collected over a long period of time, vet several members 
have reported experiences indicating that much of the material that has 
been observed has not been deposited in the literature where it is available 
to the rest of us. 

The difficulty in making the diagnosis, as emphasized by Dr. Jackson, 
is of course great, but that should not deter us from making the attempt 
The commonest cause of chronic infection in this region are syphilis and 
tuberculosis, and it seems to me it is up to us to prove the absence of 
tuberculosis rather than to prove its presence. 

As for the lens protein production of frank tuberculosis of the iris, 
I have never seen a case of that sort, and it has not occurred to us to rule 
it out. 
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\N ANALYSIS OF THE LIMB RESPONSES TO SEMI- 
CIRCULAR CANAL STIMULATION IN THE FROG. 


Joun Tait ann W. J. McNALtty, 


From the Departments of Physiology and Otolaryng 


McCall University, Montreal. 


It has been generally known for a long time that the laby- 
rinth exerts some control over the movements and attitudes of 
an animal. As early as 1693 Bannister described balancers in 
certain thes. Flourens (1824) and De Cvon (1878) found that 
after injury or section of a semicircular canal in the pigeon, the 
rabbit and the frog, that the animal was very much disturbed and 
tended to fall over in the plane of the injured canal. (Byrne 
1912). Kreidl found that interfering with the ear stone in the 
craytish caused marked disturbance of equilibrium and by sub- 
stituting iron filings for the otolith in the oto-cyst, the animal can 
be made to assume different attitudes by bringing a magnet near 
the head of the animal. The magnet causes a shifting of the 
iron filings in the oto-cvst. Kreidl also found that fish show a 
definite response to centrifugal force by leaning in toward the 


centre. 


Two Groups OF LABYRINTHINE REFLEXES 

Breuer (1874) was the first to point out two different groups 
of labyrinthine reflexes. He gave as his opinion that the re- 
flexes due to movement arise in the semicircular canals and the 
reflexes resulting from position arise from the otolithic organs. 
lor many vears interest was centered chiefly around the semi- 
circular canals and their effect upon eve and head movements. 

Note The authors wish to express their indebtedness to the Ameri 
can Academy of Ophthalmology and Oto-iaryngology for the monetary 
grant made to W. J. McNally, Research Fellow of the Academy in Oto- 


laryngology, part of which was used to defray some of the expenses of 


this research 
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OrToLitHIc REFLEXES 


Magnus and deKleijn were the first to make a detailed study 
of the labyrinthine reflexes with a view to determining more es- 
pecially the otolithic reflexes and their effect upon the body 
musculature. They have shown that the otolithic reflexes are con- 
cerned with the movements and posture of the body as a whole 
and that they cooperate with and are influenced by reflexes from 


other parts of the body. 


SEMICIRCULAR CANAL REFLEXES 


Our efforts have been devoted for the most part to the study 
of the control exerted by the semicircular canals upon the limbs 
and body musculature in contra distinction to the more widely 
known relation of the canals to head and eye movements. 


CENTRIFUGAL FORCE 


Our first attempt was to differentiate in a frog, subjected to 
turning about a vertical axis, between the response to pure angu- 
lar acceleration and the response to centrifugal force. 
well known that if a frog is subjected to turning (angular ac- 
celeration) about a vertical axis in the horizontal plane, it re 
sponds by walking around in the opposite direction. 
frog is far away from the centre and the turning becomes rapid, 
the animal tends to lean in towards the centre. 
ments we attempted to eliminate the effect of angular accelera- 


tion by increasing the speed of rotation so slowly as to render it 


imperceptible to the frog. 


was maintained below the threshold of stimulation for the frog. 
By this method, it was possible to place a frog on a turn-table, 
side to the centre, and to develop quite a high speed of rotation 
without the animal showing any tendency to make turning move 
ments in any direction. We found, however, that as the speed 
of rotation was increased, the animal began to lean in towards the 
centre by flexing the limbs on the inside and extending the arm 
and leg away from the centre of rotation. 
creased until the speed of rotation became so high, the animal 
A trog, after bilateral 


J. 


In other words, angular acceleration 


McNALLY 


could no longer maintain his footing. 


labyrinthectomy does not show this response to centrifugal force 
and like an inanimate object is thrown off the table as the 


speed of rotation increases. 





However, a frog with all six semi- 


In our experi 


This lean was in 
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circular canals removed, though it does not respond to ordinary 
turning or angular acceleration, shows a normal response to 
centrifugal force when subjected to turning by the method just 
described. A frog with the nerves to both saccular maculz cut 
also shows a normal response to centrifugal force. 

This response of the limbs and body musculature to centri- 
fugai force is labyrinthine in origin and most probably arises 
from the intact utricular macule. It is, therefore, an otolithic 
response, whereas the ordinary response usually described, which 
follows turning of an animal in the horizontal plane about a 
vertical axis is the true semicircular canal effect and is abolished 
after the removal of all six semicircular canals. Tait and Me- 


Nally 1925.) 
(GRAVITY STIMULATION 


We also found that the posture or attitude assumed by a 
normal frog when subjected to centrifugal force could be elicited 
by simply tilting the frog slowly out of the horizontal plane. It 
responds by flexing the upper arm and leg and by extending 
laterally the arm and leg on the lower side, the result being to 
maintain the head in, as nearly as possible, the horizontal plane. 
This response is not possible in a frog with both labyrinths re- 
moved. It is possible to elicit this response after removal of the 
ampulle of all six semicircular canals and after section of the 
nerves to both saccular macule. This protective response, there- 
fore, also arises from the utricular maculez. In this last case, the 
attitude is assumed in response to gravity stimulation. The head 
is maintained at right angles to the pull of gravity whereas when 
the frog is subjected to centrifugal force, he adopts an attitude 
wherein the head is maintained at right angles to the resultant of 
the pull of gravity and the pull exerted by centrifugal force at 
any given moment during the turning. This is an otolithic re- 


flex—utricular in origin. 


STIMULATION OF HORIZONTAL SEMICIRCULAR CANAL 


As we have already mentioned an animal subjected to rapid 
turning in a horizontal plane responds by turning its head and 
eves in the opposite direction and in some cases as in the frog, 
the animal tends to walk around in the opposite direction, as 
though it were trying to retain its original field of vision. Ewald 
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found that when one horizontal canal was injured in the pigeon, 





the animal responded normally to turning to the intact. side, 






whereas there was only a very slight response of the head and 





eyes to turning to the operated side. Ruttin found that this is 






also the case in the human, that there is a slight response to 





turning to the operated or diseased side. Maxwell, McNally and 





Tait and others found that after destruction of one horizontal 






ampulla in the frog that the animal responds normally to turning 


to the intact side, but there is no response whatsoever to turning 






to the operated side. 










STIMULATION OF A VERTICAL SEMICIRCULAR CANAI 









found that after injury to the vertical 






De Cyon (1878) 


canals in the frog, the animal was very much disturbed and that 






it tended to fall in the plane of the injured canal. [In our in 





vestigation of the semicircular canals in the frog, rather than try 






to injure the canal, we attempted to completely destroy by cau 





tery, the ampulla of a particular canal without injuring any of 





the other labyrinthe structures. After destruction of a vertical 






ampulla, we found that when at rest the animal was for all prac 





tical purposes quite normal. However, if the animal was tilted 






out of the horizontal plane about a horizontal axis, it lacked some 






of the protective movements which are executed so promptly by 







the normal frog. 
The normal frog when quickly tilted out of the horizontal 





plane, makes a rapid protective movement or readjustment ot 





the limbs, which tends to maintain the head in its original posi 





tion in space. For example, if a frog is quickly tilted forward, 





the head is raised off the table, the arms being extended forward. 






If the animal is tilted backwards quickly, the head is lowered, the 





arms are extended laterally and slightly backwards and the legs 





are extended backwards. This rapid readjustment of the limbs 





and of the body places the animal in the same attitude or posture 





as that which is assumed when the animal is very slowly tilted 






out of the horizontal plane as has been previously described. 






This rapid response to tilting out of the horizontal plane is not 





nresent in a frog after a bi-lateral labyrinthectomy nor is it pres 





ent after removal of all six semi-circular canals. This rapid pro- 






tective movement is, therefore, elicited from the intact semicircu- 


lar canals. 
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EARLIER IMPRESSIONS 


In our earlier attempts at analyzing the protective reactions 
of a normal frog to rapid tilting about a horizontal axis, we came 
to the conclusion that a semicircular canal responded best to a 
movement in its own plane and that it responded to tilting in only 
one direction, and that a vertical canal controlled chietly the 
movements of the limbs of the corresponding corner oft the 
body. If a normal frog is tilted forward in the plane of one otf 
the anterio vertical canals, the most obvious response Sm 
thrusting or extension forward of the arm of the corresponding 
corner of the body. If the tilting is in the plane of the right 
anterior vertical canal, the right arm is extended forward, the 
right corner of the head being raised. If the ampulla of the 
right anterior vertical canal is destroyed and the animal is tilted 
forward in the plane of this canal, the head dips forward and 
to the right, the most evident abnormality being a failure to ex- 
tend the right arm. Hence the conclusion that a vertical canal 
controls chiefly the movement of the limb of the corresponding 
corner of the body. In spite of this conclusion it seemed obvi 
ous that following the destruction of the ampulla of any one 
vertical canal, there was more than the lack of extension of the 
limb of the corresponding corner of the body—a lack of some 
movement in the other three limbs—but as these things were not 
so obvious and were more difficult to describe they tended to be 
overlooked. It seemed probable that one semicircular canal was 
concerned with the rapid response of the limbs of both sides ot 


the body and subsequent observation seems to confirm this. 


REACTION OF A NORMAL FROG 


When a normal frog is placed on a tilt-table having a hori- 
zontal axis and the frog is rapidly tilted to either side, it makes a 
very rapid readjustment of the limbs which tends to maintain 
the head in the horizontal plane. There is no swaying of the 
head or body. If the tilting is to the left, the left arm is ex- 
tended laterally, the right arm is flexed and is held close to 
the body. This readjustment is so rapid that the head does not 
seem to move from its original position in space. If the tilting 
is through a small angle in space, the palms of the hands do not 


shift their base, but if the tilting is through a wide angle, the 
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left arm as well as being extended, moves farther down the 
board, and the left leg may be extended laterally. 





If the frog is rapidly tilted backwards through a small angle, 





the arms are flexed so that the head is brought nearer to the 





table and the legs may be slightly extended, that is the knees 





tend to move laterally from the side of the body. However, if 





the tilting backwards is through a wide angle, the arms extend 





laterally, the palms of the hands being turned backwards as 





though prepared to make a “breast stroke” as does a man when 





swimming. The legs are extended backwards. 


When rapidly tilted forwards through a small angle, the 






arms are extended forward so that the head is raised from the 





table. If through a wide angle, the arms are moved forward on 





the board. The legs do not seem to move, but the body seems to 





move back on the flexed thighs. 





These protective reactions to rapid tilting are evidently com- 





plicated movements and they involve the limbs on both sides of 





the body—all four limbs in each movement. If both labyrinths 





have been removed or if the ampullz of all six semicircular 





canals have been destroyed (McNally and Tait, 1925) these pro 





tective movements to rapid tilting are abolished. When quickly 





tilted out of the horizontal plane in any direction, such an ani 





mal simply falls over as the rapid protective movements do not 





occur. If the utricles are still intact, that is if only the canals 





have been removed, the animal later picks itself up and slowly 





assumes the normal protective attitude for the new position. This 





is a utricular response to gravity and not the rapid protective 





response from the semicircular canals. These rapid protective 





reactions are, therefore, dependent upon an intact semicircular 





canal mechanism. 


ABLATION EXPERIMENTS UPON 
SEMICIRCULAR CANALS 















THE 





The proof that one semicircular canal exerts an influence 





over the movements of the limbs of the opposite side of the 





body will be seen from the following experiments: 





In all the experiments about to be described where one or 





more of the ampulle of the semicircular canals have been in- 





jured, the reactions of the animals to centrifugal force and to 





slow tilting or gravity reactions are all normal and, therefore, 






will not be referred to again. 
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Destruction of the <Impulla of Left Horizontal Canal 


When placed on a turn-table and turned to the right, a frog 
reacts nermally by walking around to the left. This requires the 
normal movements of all four limbs. When the animal is turned 
to the left, it does not react but remains quietly at rest. The in- 
tact right horizontal semi-circular canal has evidently elicited 
reactive movements from all four limbs during turning to the 


right. 


Destruction of the Ampulla of the Left Anterior 
Vertical Canal. 


When placed on a tilt-table and tilted rapidly to the right, 
the animal responds normally by extending the right arm and 
flexing the left, so that the head is held in the horizontal plane 
without any swaying. When tilted to the left, the head sways 
slightly to the left, the left arm not being promptly extended nor 
the right arm flexed. This absence of flexion of the right arm 
is quite as definite as the absence of extension of the left arm. 
The rapid tilting to the left. therefore, throws the head slightly 
to the left before the flexion of the right arm and extension of 
the left arm takes place. In our earlier description (McNally and 
Tait, 1925) of this experiment, we failed to stress the fact of the 
absence of the flexion of the right arm. When tilted to the 
right, the intact right anterior vertical semicircular canal elicits 
the normal extension of the right arm and flexion of the left arm. 
therefore, influencing the limb movement on both sides of the 
body. If the animal is tilted forward in the plane of the in- 
jured left anterior vertical canal, the abnormal response is more 
marked, the head tilts downward and to the left. the left arm not 
being promptly extended forward and laterally; the right arm 
is not flexed and rather gives the impression of some extension. 
There is no evident movement of the hind limbs. It is only after 
an appreciable time that the animal picks itself up and assumes 
the normal protective attitude for the new position. When tilted 
backwards in the plane of the injured canal, the response is nor- 
mal. When tilted forward, the head dips down and to the left, 
the left arm not being promptly extended. The right arm is ex- 
tended and seems to push the head over to the left. When tilted 


backwards, there is no obvious abnormal response. 
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Destruction of the Ampulla of the Left Posterior 
Vertical Canal. 


If tilted backward in the plane of the injured canal, the head 






tends to go backwards and to the left. It is raised off the table 






evidently due to some abnormal response of the right arm, which 





is difhcult to make out. It may be the absence of the “breast 






stroke” with the right arm, which would tend to pull that corner 






of the body downwards and forwards. The legs are not ex 






tended and if the tilting is rapid and through a wide angle, the 






animal is very easily thrown off the table. If tilted forward in 






the plane of the injured canal, the reaction is normal. When 





tilted strongly backward, that is the long axis of the frog being 






at right angles to the axis of the table, the head sways back and 





to the left. The right leg is extended back and to the right, the 






left leg remains flexed or may be extended just a little. The arms 





seem to extend laterally but evidently not normally because the 






right side of the head is raised. When tilted forward the re 





action is normal. When tilted back in the plane of the intact 






right posterior vertical canal, the response is normal, that is the 






head is lowered to the table, both arms are extended laterally, 






the palms facing backwards, and both legs being fully extended. 





This normal extension of the arms and the extension of both 





hind legs when tilted in the plane of the intact posterior vertical 





canal is evidence of the effect that the intact posterior vertical 






canal elicits normal cooperative movements from all four limbs. 







Destruction of the Ampulla of Both Posterior Vertical 


Canals. 





When the animal is placed with its long axis at right angles 





to the axis of the tilt-table and tilted forward, the reaction is 






normal. When tilted backward, the head raises off the table 






backwards, and there is an absence of lateral extension of both 





arms—the “breast stroke” previously described. The legs are 





not extended and if the tilting is through a wide angle, the ani- 






mal is very easily tumbled over backwards. In this experiment 





the absence of the posterior vertical canals is responsible for an 






abnormal movement of both the arms and the legs. 







Destruction of the Ampulla of Both Anterior Vertical 


Canals. 





When the frog is placed on the tilt-table with its long axis 






at right angles to the axis of the table and is tilted backward, 
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the reaction is normal. When tilted forward, the head slews 
downwards and forwards, the arms instead of being promptly 
extended forward seem to be thrown out laterally and though 
there is no obvious movement of the legs, the body seems to 
slide away from the flexed thighs. After an appreciable time, 
the animal picks itself up and assumes a normal protective atti 
tude. This experiment shows control of the anterior pair of 


canals over the fore and hind limbs. 


Destruction of the Ampulla of All Three Semicireular 


( anals of thre Left Side 


When tilted forward the response is that of an animal with 
a destroved left anterior vertical canal. When tilted backward, 
it shows the response of an animal after destruction of the 
left posterior vertical canal. When tilted to the left, it shows a 
slightly more exaggerated response of an animal with the left 
anterior vertical canal destroved. When tilted to the right, the 
response is normal. Qn the turn-table, there is no response to 


turning to the left. 
Destruction of the Ampulla of All Six Semicircular Canals 


To rapid tilting in any direction the animal slews over in 
that direction making no prompt effort to protect itself. It has 
lost its rapid protective reaction to movement in any direction, 


SUMMARY 


From these experiments, it seems evident that a semicireular 
canal rather than affecting the movements of any one limb or of 
any one group of muscles is directly concerned with the protective 
reaction of all four limbs to movement in its own plane, that 1s, 
it controls a different group of muscles in different limbs de 
pending upon the direction and plane of the movement. — It 
would seem more correct to speak of a semicircular canal as 
controlling all groups of muscles concerned in the rapid protective 
reaction to a sudden movement in its own plane, in the direction 
in which the ampulla points. 


EXPERIMENTS ON THE RECORDING TILT-TABLE 


In attempting to make a more careful analysis of these 
various limb responses to semicircular canal stimulation, the idea 


was conceived by Dr. Tait to separate a decerebrate frog into 





250 WW. J. MeNALLY 


two components. This was accomplished by dissecting free the 
sciatic nerve, the thigh bone and muscles being cut away, leaving 
the lower leg segment connected to the body component by the 
intact sciatic nerve only. In this way it proved possible to sub- 
ject the body component to rapid tilting while the limb which 
rested on an adjoining table is only affected by impulses carried 
to it by the intact sciatic nerve. It was found that in the decere 
brate frog otherwise normal, backward rapid tilting of the body 


component caused a kick of the limb component. 


RecorDING Tivt-Tasui 


An apparatus was gradually evolved whereon the flexor and 


extensor muscle groups of the ankle could be connected each to 
a lever recording on a smoked drum. The apparatus became fur- 
ther modified till in its present form it is possible to investigate 


the extensor and flexor muscle groups of both ankles simultane 


Figure 1—THE RECORDING TILT-TABLE 


Tilt-table. 
2. Recording lever from tilt-table. 
3 and 4. Fixed Table. 
5. Joint for swinging away the two top levers while attaching the threads to 
the lower levers. 
Protractor for measuring angle of tilting. 
Drum. 
Supporting Rod. 
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ously The apparatus consists of a fixed stand to one side of 
which is attached a small table which may be tilted up or down. 
To the other side of the fixed table are arranged four levers in 
pairs, one above the other, the points of which are so arranged 
as to write on a vertical drum one above the other. (See Figure 
1). Krom the tilt-table there is also a lever which records the 
movements of the tilt-table, thus from the kymogram can_ be 
seen the exact moment the tilt begins and the rapidity with which 
it is carried out, and the height of the tilt, ete. A time tracing 
is added from an electrically controlled tuning fork. From a study 
of the kvmogram, therefore, it becomes possible to calculate the 
leneth of time taken ly a muscle group to respond from the 


moment that the tilt is given to the body segment. 


PREPARATION OF THE ANIMAL 


Moth limbs are prepared by dissecting out the sciatic nerves 


and removing the thigh portion of the leg. The tendons of the 





Figure 2 


Decerebrate frog in position on the tilt table. 


Restraining band. (Note the two sciatic nerves bridging the axis and run- 
ning to the two lower leg segments). 


and 4 Right and left locas with threads from the flexor and extensor muscle 
roups of the ankles to the recording levers 
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anterior or flexor group and posterior or extensor muscle group 
of the ankle joint are then dissected out and a ligature applied 
to each. The foot is then amputated at the ankle. The leg seg 
ment is held steady to the fixed table by transtixing the knee joint 
with a pin. The ligatures from each tendon group are then at 
tached each to a separate lever. The body segment is fixed to 
the adjoining tilt-table by cotton bands. The sciatic nerve loosely 
bridging the axis of the table. (See Figure 2). The nerve is 
kept moist by continuous saline applications. The body segment 
may be arranged with the long axis of the frog at right angles 
to the axis of the tilt-table or it may be rotated to either side in 


the plane of one of the posterior vertical canals. 







IEXAMINATION 





PREOPERATIVE 


Before any operation is performed, the animal is carefully 
examined on the turn-table and on the ordinary tilt-table tor the 
reactions of the normal frog to rapid turning about a vertical 
axis and to slow and fast tilting about a horizontal axis. Using 
the new recording tilt-table, the reactions of the normal decere 
brate frog were first studied, then different labyrinthine opera 
tions were performed and the resulting effect upon the recording 


muscle groups were studied from the kymograms. 


SOME OBSERVATIONS DERIVED FROM IXXAMINATION OF THI 


NORMAL FROG 





The most striking thing under the conditions of these ex- 
periments is that the animal does not respond to mere slow 
tilting or gravity stimulation, i. e., the muscle groups connected to 
the levers show no response to the slow moving up or down of 
the tilt-table. 

Repeated examination of the normal decerebrate frog on the 
recording tilt-table revealed the fact that to backward tilting 
the flexor muscles of the ankle of each side show more constant 
and greater response than the extensor muscles—the gastroc 
nemil. 

The character of the response of the muscle groups of the 
ankle joint to semicircular canal stimulation is “twitch-like” and 
reminds one of a tendon-jerk. They can be readily and regularly 
graded by the degree of angular acceleration imparted to the 
head body component on the tilt table. From the tracing or 
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kvmogram, it is possible to measure the time required from the 
beginning of the tilt to the occurrence of the muscle twitch, 
which is the latent time of the reflex muscle response. [Ly meas- 
uring this off on the time tracing, the actual reaction time 1s ar- 
rived at. The shortest recorded reaction time of the muscle 


group response to semicircular canal stimulation is 350. 
EXAMINATION AFTER OPERATION 
Bilateral Labyrinthectomy. 


When such an animal is examined on the recording. tilt- 
table, there is no response from any of the recording muscle 
groups no matter how rapid the tilt nor what the orientation of 
the body segment. However, if the table is jarred, there is an 
immediate response of all four muscle groups (stimulation of 


receptors other than the labyrinths). 


Destruction of the Ampulla of All Six Semicircular Canals. 


When on the recording tilt-table there is no response from 
any of the recording muscle groups to tilting of the body seg- 
ment, no matter how rapid or in what orientation. From these 
two experiments, it becomes evident that the “‘twitch-like”  re- 
sponse of the muscle groups of the ankle to backward tilting of 
the body segment is labyrinthine in origin from the semicircular 
canal mechanism, as it ts abolished by their removal. It is not 


otolithic in origin. 
Kight Sided Labyrinthectomy 


When the tlexor and extensor muscle groups of both ankles 
are recording and the body segment is arranged with its long 
axis at right angles to the axis of the table, and the table is 
tilted rapidly backwards, the greatest and most constant response 
is from the flexor muscle group of the left ankle. The response 
from the extensor muscle group of the left ankle being less 
marked. There is only an occasionally weak response from the 
lexor muscle group of the right ankle and even less marked 
from the right extensor muscle group. 

In the unilateral delabyrinthized preparation, a fairly con- 
stant reflex of the arms was noted. Owing to the unilateral laby- 
rinthectomy the animal leans down to the operated side, that is 


after a right sided labyrinthectomy, the right arm is flexed and 
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the left arm extended. The body segment was restrained by a 





cotton band over the pelvis. To backward tilting the right arm 







is moved outwards, backward and forwards like the movement 





of a man swimming breast stroke when he wishes to dive for 





wards and downwards. On completion of the upward tilt, the 





arm is flexed and returned to its original position. The left arm 





is slightly more extended, the palm being turned backwards and 





upwards. By these movements both arms are often raised ott 





the ground so that the animal rests on its sternum. This re 






Hex seems most marked in these unilateral delabyrinthized ani 





mals. It seems to be an exaggeration of the normal lateral ex- 






tension movement of the arms in response to extreme backward 


tilting. 






Destruction of the Ampulla of the Three Seni 
Canals of the Left Side 










Examination before preparation of the limbs for the record 


ing table showed the gravity reactions to be normal, that is both 





utricular maculz were responding. The animal showed the usual 





abnormal responses to tilting in the planes of the absent canals. 





When on the recording tilt-table, to backward tilting, the arms 





showed the “breast stroke” retlex previ usly described but less 





marked than in the animals with unilateral labyrinthectomy. The 





chief muscle response to backward tilting was from the tlexors 





of the right ankle. There was a less marked response from the 






flexors of the left ankle. The extensors of both ankles scarcely 






responded at all. 





Destruction of the Left Posten r V. rer al a 0 [ tliat 


This experiment will be described in more detail to O1lVe 





better idea of the method of procedure. 
May 13th, 11 a. mM. Under ether anesthetic, using a pre 







viously examined decerebrate frog, the left posterior vertical am 





pulla was exposed through the roof of the mouth and the ampulla 





was destroyed with the actual cautery. 
4 p. mM. Frog in good condition. On ordinary tilt-table 






shows loss of response to tilting in the plane of the left posterior 





vertical canal. The hind limbs were prepared for the record 





ing tilt-table by dissecting out the sciatic nerves and severing the 





thigh. Only the flexor muscle group of each ankle was attached 






to the recording levers. 
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Figure 4 
Backward tilting with body component slewed to left so that the tilting is 
the plane of the destroyed left posterior vertical semicircular canal (Signiftcance 
of numbering as in Fig. 3). Note the absent or only very weak response to tilting 
so extreme as to jar the apparatus. 


Figure 5 


Frog slewed to the right so that the backward tilting is in the plane of the in 
tact right posterior vertical canal (the significance of the numbering is the same as 
in Fig. 3). Note the very marked response of the flexors of both limbs though 
chiefly of the right flexors to relatively slow tilting. 
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This experiment furnishes very detinite evidence to the 
etfect that one posterior vertical canal may elicit a response from 


the limbs on the opposite side ot the body. 


Destruction of the Ampulla of Both Posterior Vertical Canals. 


Only one such animal was tested on the recording tilt-table, 
so that one cannot conclude very much from the result, but it 
is interesting to note that with all four muscle groups recording 
to backward tilting, there was no response from any of the muscle 
groups, no matter what the orientation of the body segment. This 


frog was in good condition. 


Destruction of an Anterior Vertical Ampulla. 


Injury to one or both anterior vertical canals did not have 
any definite or constant effect upon any of the four recording 
muscle groups of the ankle joint when the frog was subjected to 


backward tilting 


Post Mortem IeXAMINATION 


The experiments described were all controlled by carefully 
performed post mortem examinations of the labyrinthine lesion 
using the dissecting microscope. It was hoped to have micro- 
scopic serial sections of some of these labyrinths, but as they 
are not vet ready for section, they cannot be included in this 


present pre-sessional copy. 


SUMMARY 


This method of examining the leg muscle response on the re- 
cording tilt-table has added a very striking proof to what we 
already observed, that is that the limb responses to semicircular 
canal stimulation are an extremely rapid and prompt protective 
response to any sudden movement or acceleration affecting the 
head body component of the animal. The reaction time of the 
recorded twitch being only 35a. The “twitch-like” character of 


the response shows that it 1s not maintained, but as we have al- 


ready pointed out the new position which is so rapidly assumed 


must be maintained by reflexes from the more slowly respond- 


ing utricle, which are static in character. 
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OTHER REFLEXES WHICH INTERFERE OR 
COOPERATE WITH THE LABYRINTHINE 
REFLEXES 










The absence of response to gravity stimulation under the 





conditions of the experiments on the recording tilt table was at 





first surprising. To hold the head and body component and to 





prevent pulling on the sciatic nerve, the head body component is 





fixed securely by cotton bands which interlace over the back of 





the frog and are pinned to the cork of the tilt-table. 







As a control of this retaining method to see if it might ex- 


plain the absence of gravity responses, several experiments were 







carried out. 





A simple instrument was devised consisting of a small piece 


of cork which just covers the under surface of the frog’s abdomen. 





The skin of the abdomen is pinned to the edge of the cork on 





each side, fore and hind, in such a way that the limbs are quite 





free to move. To the bottom of this cork a rod may be attached 






so that the animal can thus be raised off the ground. 










EXAMINATION OF THE NORMAL FROG 






If a decerebrate frog which has been previously found to 





respond normally to slow and fast tilting is attached to the 





cork platform, it still jumps about and responds normally to slow 





and fast tilting, even with the cork attached to its abdomen. 





However, if the platform is raised off the ground and is held by 





the rod so that the limbs are now free in the air, the frog no 





longer responds to slow or fast tilting. It seems to have lost its 





gravity responses and does not seem to show any of the head 





righting responses which are described by Magnus in mammals. 





In some cases, if a platform is slid up the rod to make a solid 





contact for the animal’s legs, the frog may assume a normal at- 





titude for whatever position it is in, but as a rule there is very 





little response to either slow or fast tilting. If this same frog 





is now freed from the platform, it immediately responds normally 





in every way to slow and fast tilting and jumps about normally. 





The absence of limb contact with the ground or the restrain- 






ing of the body segment to the platform has in some way inter- 





fered with the normal labyrinthine responses of the animal, so 






that the restraining of the body segment under the conditions of 
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our experiments on the recording tilt-table may explain the ab- 
sence of response to slow tilting or gravity stimulation. 

Another experiment was tried which consisted of applying a 
mattress suture to the skin of each side of the abdomen. One 
suture was applied behind the insertion of the arms and another 
just in front of the insertion of the thighs. The sutures were 
tied tightly, thus making two tight bands of skin about the ani- 
mal’s body. These frogs responded normally to slow and fast 
tilting. In other animals tight ligatures were tied around the 
hody behind the arms and around the pelvis. These animals also 
responded normally to slow and fast tilting. It is, therefore, not 
mere tight pressure on the body segment which interferes with 


the labyrinthine responses. 





EXAMINATION OF THE (JPERATED ANIMAL 





















Several experiments were carried out on unilateral delaby- 
rinthized frogs. When pinned to the platform and held with the 
limbs free in the air, the body is held almost normally symmetri- 
cal. The lean to the operated side almost completely disappears, 
the arms being flexed under the platform in a clasp reflex, both 
arms being quite symmetrical. If a flat surface is slid up under 
the animal to give its arms and legs contact, immediately the 
limbs on the operated side are flexed and the limbs on the intact 
side are extended. These experiments would seem to show that 
a tactile or kinesthetic factor from the pads of the feet is also 
necessary for the maintenance of the characteristic unilateral 
labyrinthectomy posture. 

It was also observed that when a frog with unilateral laby- 
rinthectomy was carefully handled and the twist of the body was 
undone by clasping the head between the thumb and forefinger 
and slowly bringing the head into the horizontal plane, the new 
position of the head is maintained so long as the animal is un- 


disturbed. Breathing movements are not sufficient to undo the 





new posture. Jarring of the table, etc., however, immediately 


brings about a reassumption of the usual unilateral labyrinthec- 









tomy posture, 


SUMMARY 





From these control experiments, it becomes evident that as 


shown by Magnus for the mammal, there are also in the frog 
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other retlexes which supplement and modify the labyrinthine re- 
flexes in controlling the posture and movement of the normal 
frog, even though the labyrinthine righting reflexes on the head 
are not so evident in the frog as they are in some higher animals. 
It is, therefore, not surprising that in our recording tilt-table 
experiments where the hind limb are severed and where the body 
segment of the frog is bound to the table, there is no evident re- 
sponse of the muscle groups of the ankle joint to slow tilting or 


gravity stimulation. 


SUMMARY 


In earlier experiments we were able to show that a frog 
subjected to turning about a vertical axis makes a different reé 
sponse to centrifugal force than it does to angular acceleration. 
The response to angular acceleration is the generally known 
turning in the opposite direction to the turning of the table. ‘Uhis 
is abolished by removal of all six semicircular canals. The re 
sponse to centrifugal force is a leaning towards the axis of 
turning. This reaction is absent after bilateral labyrinthectomy 
but it is not affected by removal of the ampulla of all six semi 
circular canals or by section of the nerves to both sacullar macule. 
This reaction to centrifugal force, therefore, most probably arises 
from the utricular macule. 

The same attitude which is assumed in response to centri 
fugal force can be elicited by simply tilting the frog out of the 
horizontal plane. It responds by leaning up the tilted plane as it 
were. This latter response is a reaction to gravity stimulation. 

After removal of all six semicircular canals, it was found 
that the frog still responds to gravity and centrifugal force, but 
that it has lost its prompt protective response to rapid movement 
or tilting. Injury or destruction of the ampulla of a semi-circular 
canal causes a loss of the prompt protective response to any sud- 
den movement in the plane of the injured canal. It was first 
thought that the absence of prompt extension of the limb of the 
corresponding corner of the body was the chief result of injury 
to a single vertical canal. More careful investigation has since 
revealed the fact that the protective response to tilting in any 


one direction consists of extension of the limb on the side toward 
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which the animal is tilted and flexion ot the limbs of the opposite 
side. After destruction of one ampulla, the absence of flexion 1n 
the limbs of one side is just as marked as the absence of exten- 
sion of the limbs on the side to which the animal is tilted. It, 
therefore, seems more correct to consider a semicircular canal as 
influencing the response of all four limbs to any sudden move 
ment in the plane of that canal. and in the direction in which the 
ampulla points. 

This has been further substantiated by examining the ani- 
mal in two components on an instrument specially designed—a 
recording tilt-table—whereon the muscle groups of the ankle 
joint are connected to levers so that the responses may be 
graphically recorded. 

From these experiments it was determined that the = re- 
sponse to backward tilting of a decerebrate frog otherwise normal 
is a “twitch-like’” response, the reaction time of which is ex- 
ceedingly short, 350, confirming the idea of the rapidity of the 
protective response from the semicircular canals. The flexor 
muscles of both ankles respond to backward tilting more than 
the extensors and after unilateral labyrinthectomy or after de- 
struction of the ampulla of one posterior vertical canal, the re 
sponse 1s more from the flexor muscles of the ankle of the in- 
tact sic 

Tilting in the plane of the injured canal elicits very little re 
sponse from any muscle group, whereas tilting in the plane of 
the intact posterior vertical canal elicits a fairly marked response 
from both hind limbs and also from the fore limbs showing that 
the intact canal is influencing the movement of all four limbs. 

It was found that the head righting reactions ce scribed by 
Magnus in the mammal are not so evident in the frog. Strapping 
the animal or removing contact from the feet does interfere with 
its usual labyrinthine reactions showing that as described by 
Magnus for the mammal, there are other reflexes which supple- 
ment or modify the labyrinthine reflexes controlling the posture 


and movement of the normal frog. 


CONCLUSIONS 


1. Reactions of a frog to turning about a vertical axis are 


in response to two factors acceleration and centrifugal force. 
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2. The tendency to turn in the opposite direction to the 


rotation is in response to angular acceleration and is elicited from 
the semicircular canals. 

3. The tendency to lean in to the centre of the turning table 
is in response to centrifugal force and is most probably from the 
utricles. 

4. One vertical semicircular canal influences the protective 
responses of all four limbs to rapid tilting in the plane of that 
canal, and in the direction in which the ampulla points. 

5. One posterior vertical semicircular canal elicits a re 
sponse from the flexor muscles of both ankles, but more marked 
from the muscles of the same side. 

6. The muscle response to semicircular canal stimulation 
is “twitch-like” and extremely rapid, the shortest recorded re 
action time being only 350. The frog does not show the laby 
rinthine head righting reactions, which Magnus described in the 
mammal. 

7. The labyrinthine reflexes in the frog are affected by the 
reflexes from other parts of the body, which supplement or mod- 
ify them in controlling the posture and movements of the normal 


frog. 
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THE RELATION OF THE EAR, NOSE AND THROAT 
TO GENERAL INFECTIOUS DISEASE. 


Joun F. Barknuiii, M. D. 


INDIANAPOLIS, IND 


That primary focal infection is responsible for all secondary 
diseases of an infectious nature is now conceded by most bac- 
teriologists, pathologists, internists and otolaryngologists. It is 
also generally recognized that of all primary foci of the body re- 
sponsible for secondary general infection, those located in the 
mouth, nose, throat and ear stand first in relation to the causa- 
tion and severity of secondary general disease. 

The list of bodily ailments that have been traced to an 
origin in some focus in the head or elsewhere is long and in- 
cludes a large percentage of the most distressing, most serious 
human afflictions. Chief among these are the inflammatory af- 
fections of the heart, kidneys, gall bladder, skin, appendix, joints, 
muscles, lymph nodes, nerves, meninges, stomach, intestinal tract 
and eves. 

The severity of these affections varies from ailments which 
are but transitory and free from danger to diseases character- 
ized by great chronicity, prolonged suffering, much deformity, 
and serious or even fatal involvement of vital organs. 

Mortality statistics show that death occurs oftener from 
disease of the heart than from any other affection, and leading 
internists believe that a vast majority of such fatalities from 
heart lesions are caused primarily by foci of infection situated 
chietly in the head. Professor Davis, of the University of IIli- 
nois, emphasized this belief in the statement that there are in 
the United States fully 2,500,000 persons who suffer from 
heart disease which had its origin chiefly in streptococcic ton- 
sillar infection. This belief in the positive relationship between 
primary foci and secondary general disease, as well as in the 
frequency of occurrence of the secondary infections, is ex- 
pressed by Professor John Kolmer of the University of Penn- 
svlvania when he says that of the total number of deaths re- 
corded, eighty to ninety per cent are due to infection, and that 
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such infection originates primarily in some local focus. [ster 
man makes an equally broad statement concerning the deleterious 
effects of focal infection when he states it as his belief that a 
majority of all sick people suffer in some way or other from dis 
orders traceable to such foci. And Crowe still further strengthens 
this belief in the assertion that thousands of people suffer from 
some general disability as an end result of focal infection. 

During the past three decades many articles have appeared, 
sponsored by clinicians whose experience and candor command 
utmost respect, all tending to show a focal origin of infection 
for an almost incredible number of bodily ailments that formerly 
were thought due to other causes. A review of these opinions 
and a study of clinical records must convince the student of 
medicine that the question of focal infection will remain one of 
the great problem in medicine and surgery, and that the 
development of procedures looking toward prevention of such 
foci should continue to excite paramount interest among medi 
cal men. My own convictions, based on an uninterrupted ex 
perience, both in teaching and private hospitals, that covers 
the whole period during which the subject has maintained lead 
ing interest, are in full accord with those who believe in the 
focal origin of general disease, and that a great majority of 
primary foci are located in the head. During this more than a 
quarter century the conviction has steadily grown upon me 
that should it ever be possible to prevent the establishment of 
primary seats of infection in the head or to eradicate them com 
pletely before secondary involvement takes place, a large per 
centage of the most troublesome and dangerous human afflictions 
would be completely banished from the earth. 

The chief problems connected with prevention and eradi 
cation of such primary foci fall wholly in the field of the oto 
laryngologist. 

Many facts of sufficient interest have been established con 
cerning the mode of primary invasion of the body by pathogenic 
bacteria, and the reaction of the tissues to the invaders to justify 
a brief account of a few that are most nearly related to the 
question under discussion. Some of these are sufficiently trite, 
but for purposes of emphasis will be restated. 

The tissues and fluids of the body contained within the 
skin and mucous membranes are sterile at birth and will remain 


sterile through life unless contaminated from outside sources. 
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Bacteria of several varieties and of different degrees of patho- 
gemicity inhabit the surface of both the mucosa and integument 
at all periods of life, but their presence in these situations does 
not constitute infection, for it is only when bacteria in sufficient 
numbers and of great enough virulency actually penetrate these 


rotecting barriers, and gain lodgment in the tissues within that 
~ 


tection 1s possible. The processes incident to the passage of 
pathogenic organisms through the coverings of the body, their 
establishment of residence there, and the resistance of invaded 


tissues to their entrance and continued presence has been aptly 


compared to the actions of opposing, hostile armies in active 
Wa ii 

In the wartare between bacteria and bodily tissues, bacteria 
are always the aggressors, whereas the bodily structures are al- 
ways on the defensive. [cach side possesses its own peculiar ad- 
vantages and weaknesses. Sometimes the bacteria, sometimes 


the tissues are victorious. Failure of the bacteria to survive, and 
therefore tailure to establish a focus of infection after entering 
the tissues may depend either on the small number of organisms 
aged, or upon their lack of virulence. Failure may also be 
due to a too powerful resistance developed on the part of the 
invaded tissues to the presence of the invaders. 

Bacteria are not capable of penetrating the protecting, sur- 
face epithelium of either the skin or mucous membrane so long 
as it remains normal. While it is true that Van Klecki and 
Wood have demonstrated the possibility of some types of bac- 
teria passing through uninjured or unbroken epithelial surfaces, 
the phenomenon has been explained on the ground that whereas 
the surface cells seemed anatomically perfect, they were in fact 
physiologically weakened and therefore abnormal. It may be 
said therefore, that it is only in the event of an actual anatomical 
break or physiological weakening of the surface area that it is 
possible for local infection to take place, or secondary general 
involvement ever to occur. 

The injury which opens a pathway to the entrance of in- 
fecting germs may be violent, in which event the wound may 
be large and visible; or the traumatism may be of trivial, insig- 
nificant nature and the resulting wound be correspondingly slight 
and wholly invisible. Equally severe and dangerous secondary 
infections may enter the body through a gaping, extensive wound, 


or through an invisible and therefore often unsuspected injury 
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Injury to the mucosa of the upper air tract is almost wholly of 
the latter type. Visible evidence of violent traumatism in that 
region is rare, and easily overlooked. 

While, as stated, infection may take place through surface 
injury on any part of the body, it is common observation that 
certain areas, chiefly in the head. are predisposed to focal infec- 
tion, for the reason that they are so unfavorably situated as to 
be subjected to constant irritation from inhalation of dust or 
other impurities, to frequent atmospheric changes. to lodgment 
and growth of bacteria and to retention of secretion. 

Should the organisms succeed in passing the broken barrier 
of surface epithelium and in entering the sterile tissue within. 
they must still meet and overcome a second barrier before it is 
possible for them to establish a focus of infection in the invaded 
Structure. This defense consists of the action of the chemical 
and morphological elements of the tissues and blood. Stimulated 
by the presence of the bacteria, additional quantities of antitoxin 
are liberated. Increased lymphoevtosis and leukocytosis takes 
place. The invaders are crippled or killed by the antitoxin. and 
are attacked, enveloped and finally destroyed in so far as pos 
sible by the phagocytes. 

Should the invading organisms be overcome by the foregoing 
defense mechanism the invasion will come to an end before a 
focus of infection can be established. Should it continue un 
checked, however, a third method of defense is resorted to. This 
consists in a congestion, then an infiltration and finally an or- 
ganization of a zone of tissue around the infected area which 
completely and more or less effectively prevents further spread 
of infection. In such event, even though a focus of infection 

has been formed, so long as the protecting wall which encloses 
it remains intact, the patient is reasonably free from the likeli- 
hood of secondary involvement, and hence may suffer from 
nothing more than the local lesion. 

It is precisely because of the defense mechanism with which 
the tissues are endowed that escape from general infection ever 
takes place in any individual after once bacteria pass the surface 
epithelium. 

Since the mechanism of bodily resistance inherent jn the 
tissues varies greatly in different individuals, it follows that one 
who is normal in this respect may escape infection entirely, even 


during severe epidemics: another whose physical powers are re- 
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duced by disease or disturbed nutrition becomes locally in- 
fected. while a third, whose resistance 1s greatly lowered will, in 
the presence of virulent organisms in great numbers, almost 
certainly suffer from both focal and secondary general disease. 

In a majority of all instances of focal infection in which 
the process is carried to the point of being well walled off, further 
spread of the disease never takes place, or at least in most cases 
not for a long time. Even after leakage of toxins from a focal 
site into the blood stream has occurred, the combative elements of 
the blood continue active in defense of the body and, no doubt, 
are often successful even then in crippling or destroying the 
bacteria. and thus moditying or preventing secondary general 
infection which otherwise would certainly follow. Granting this, 
it is still certain that such happy ending is not always possible 
for clinical experience teaches that the toxic contents of the 
primary focus may enter the system at any time even though the 
affected area seems well isolated by a protecting wall. 

Spread of infection from a focal site to the system occurs 
either through the lymphatic system or blood stream, and often, 
no doubt. through both channels in the same individual. Of 
the two routes, dissemination through the blood occurs oftenest. 
It is believed by clinicians and pathologists that the more distant 
tissues and organs of the body receive infection almost wholly 
through hematogenous channels. whereas the lymph nodes and 
nearby situations more often are involved through lvmphogenous 
sources. The Ilvmph structures of the head, neck and mediasti- 
num are always, no doubt. affected secondarily through the 
medium of the lymph stream. Infection, subsequent enlarge- 
ment and even destruction of the nodes of the head and neck 
are invariably caused by direct transmission of infecting agents 
from the ear, mouth, tonsils, paranasal sinuses or other struc- 
tures of the head. Foci of infection in any of these tissues 1S 
almost always followed by secondary involvement in some de- 
gree of the lymph nodes of the pharynx and neck. Crowe found 
ina critical examination of one thousand cases of chronic ton- 
sillar infection that more than one-half the number had en- 
larged lymph nodes at the angle of the jaw. Crowe does not 
state the condition of the postpharyngeal glands in these cases, 
but it is known that these are often first affected. 

Lymph nodes, like other body tissues, are well provided with 


defense organs against bacterial invasion. Through such de- 
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fense the infection is often overcome in the first nodes attacked, 
and the invasion comes to an end. In other cases many nodes 
are invaded before the defense is sufficiently powerful to stop 
the progress of the infection, and some of the nodes may be 
broken down and destroyed in the effort. In yet more violent 
cases of infection the toxins may pass through the whole chain 
of nodes and ultimately reach the blood stream, in which event 
systemic infection takes place exactly as if it occurred throug! 
hematogenous channels originally. 

Infection reaching the heart, kidney and other vital organs 
is carried almost exclusively by the blood. The method by 
which the bacterial toxins and the bacteria themselves reach the 
blood or lymph streams is chietly through a process of throm 
bosis of the capillaries which surround the affected area, and 
the subsequent discharge of emboli directly into the circulating 
fluids. 

The behavior of the bacteria during their residence in a 
focus of infection is of interest. Rosenow and his co-workers 
have apparently proved by extensive animal experimentation 
that organisms, chiefly of the streptococcus-pneumococcus group 
may undergo a change or transmutation during this period, and 
that in assuming the new form they also acquire an elective af 
finity which enables them to choose, as it were, which tissue oft 
the body they shall attack when once set free into the general 
circulation. It is because of this change in the nature of the 
organisms and their acquired affinity for a given organ of the 
body, it is claimed, that the heart is attacked in one instance, 
whereas some other tissue suffers in another. Billings, work- 
ing with Rosenow, but from the clinical standpoint, has con- 
firmed Rosenow’s findings in a large number of cases. 

Holman is not in complete accord with Rosenow’s conclu- 
sions, but does agree that it is definitely demonstrated that 
stereptococci localize in the various organs of the body, and that 
such focalization produces serious disease. Kolmer thinks the 
question of the selectivity of bacteria in attack on bodily tissues 
has been overemphasized,—an opinion with which other bacterio- 
logists seem sympathetic. It matters little in a practical way, 
however, whether one or the other view is correct, but the fact 
that all are agreed that secondary general infections originate 
chiefly in the head matters much, for it 1s evident that if the pri- 


mary seat of a disease can be determined, treatment of the sec- 
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ondary affection at once becomes greatly simplified. The primary 
focus is therefore of paramount interest, and the determination 
of its presence a first requirement in the management of second- 
ary general diseases. 

Since the majority of all foci which lead to secondary in- 
fection and systemic disease are situated in the head, internists 
into whose care such patients usually fall very properly insist 
that the otolaryngologist determine the presence and extent of 
the primary seat of the lesion. It is beyond the scope of this 
paper to discuss either diagnosis or treatment, except in a general 
way, but it is undoubtedly proper to point out and emphasize 
the necessity for patience, thoroughness, and the use of every 
modern means in the effort to determine with precision all pos- 
sible facts concerning the origin of the systemic ailment. It 
should also be pointed out and emphasized that failure to benefit 
or relieve the systemic disease may result from musinformation 
based upon a hurried, incomplete examination, which may be 
given the internists. Complete examination of the usual sites 
of toci of infection in the head should be made even though the 
internist has already located a focus, (as the appendix or gall 
bladder), in some other part of the body, for it is known that 
two primary infected areas may be present in the same person at 
the same time, and that foci outside the head are often second- 
ary. In either event it 1s evident that treatment of one source, 
while overlooking the other, would end in failure to cure. 

In a majority of instances in which primary infection in 
the head is followed by systemic disorders, it is not difficult 
to determine either the presence or site of the primary lesion. 
Abundant, or even moderate discharge of pus from the ear or 
paranasal sinuses will be recognized readily, and palpably dis- 
eased teeth or tonsils will easily be seen and their influence on 
the general disease properly assigned. Other cases are not 
so easy. In many instances in which secondary systemic dis- 
ease has developed from a chronic focus, no focal area can be 
found in the head for the reason that healing has taken place 
after the secondary involvement occurred, and little or no evi- 
dence of the primary lesion may remain. In other cases the 
primary focus may be quiescent at the time of examination, and 
if so, symptoms both objective and subjective may be wholly in 
abeyance. Then there is another type in which there is no 


physical evidence of suppuration, or at most but a trivial amount 
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of visible pus, even though the focal disease is active. Cases 
such as these are common in relation to the teeth, tonsils, 
mastoid cells and middle ear, and the paranasal sinuses, and the 
observation has been repeatedly made by clinicians that it is in 
the type of unsuspected primary lesion that many of the worst 
secondary afflictions occur. This opinion is held especially con- 
cerning infections that take place at the roots of devitalized 
teeth, in which no apical abscess is present, but from a zone ot 
infected tissue surrounding which pathogenic bacteria of a low 
degree of virulence may almost always be isolated. While the 
teeth and tonsils have been held responsible for S\ stemic disease 
in many cases where no palpable abscess can be determined, it is 
equally certain, and has been proved clinically, that other foci of 
the head equally dithcult of demonstration, are as frequently culp 
able. 

In all instances such as the foregoing, the difficulties at- 
tendant upon definite diagnosis are obvious, but bearing in mind 
the presence of a systemic disease in any case, it is equally 
obvious that efforts to determine the exact origin should be thor- 
ough and inclusive. <A safe rule is to make more than one ex- 
amination in all doubtful cases; to secure the co-operation and 
judgment of internist, dentist, roentgenologist, and sometimes a 
laboratory expert, before a final decision 1s announced. In all 
chronic systemic affections a complete history of the case is of 
great importance. Such a history will often give information re- 
lating to ear or nasal diseases, or affections of the teeth or ton- 
sils, that have long been forgotten by the patient, but are of 
great aid in diagnosis. 

It is found in many instances that secondary general in- 
fection, if chronic, often has become a disease entity itself. The 
primary focus has done its mischief and has wholly subsided, 
but the secondary disease continues on indefinitely. New foci 
in distant organs—the heart, kidneys, lymph nodes and other 
structures—are set up, and these secondary areas of infection 
feed their toxins into the system as certainly and as harmfully 
as did the original primary focus in the head, even during its 
period of greatest activity. 

it is undeniable that recognition of the true relationship be- 
tween primary focal infection in the head and subsequent sec- 


ondary infection of the body has not always been adequately 
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recognized, and that this view is especially true in cases of foci 
that are not active, are quiescent, or have completely healed. 

Before any diagnosis can be considered definite, it must be 
based upon searching inspection of all regions in which foci of 
infection commonly occur. Should an evident focus be found 
during the search, it would be manifestly unwise to conclude 
that the sole pathway of bacteria into the system had been found, 
and terminate further search, for on complete investigation it is 
often proved that more than one active focus is present in the 
Sallle person 

Numerous estimates have been made concerning the num- 


ber of general affections that have definitely been traced to a 


focal source. As many as seventy have been given. The num- 
ber is undoubtedly large. [-vans believes that the following dis- 


eases have such origin: 


\cute endocarditis \cute bronchopneumonia 
\cute pericarditis \cute cholecystitis 

\cute pleuritis Acute appendicitis 

\cute peritonitis \cute enteritis 

\cute arthritis \cute colitis 

\cute tenonitis Acute gastic and duodenal ulcer 
\cute bursitis \cute conjunctivitis 
Iervthema nodosum \cute keratitis 

Purpura hemorrhagica \cute iritis 

\cute iridocyelitis \cute pancreasitis 

\cute uveitis Acute nephritis 

\cute episcleritis Acute pvelitis 

\cute choroiditis Acute neuritis 

\cute retinitis Acute myelitis 

\cute optic neuritis Acute polvomyelitis 
\cute thyroiditis \cute meningitis 


Herpes zoster 
Acute chorea 
Acute myositis 
Acute myocarditis 
Acute osteomyelitis 
And to these should be added lymphadenitis, which is of fre- 


quent occurrence as a result of the same cause. Many of the 


above affections become chronic and persist through life. 
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There is little question concerning the necessity of includ- 
ing treatment of the primary focus as an essential part of treat- 
ment of the secondary general disease, for it is evident that so 
long as leakage from the focus continues to pollute the body 
fluids, little can be done to arrest the secondary affliction. The 
most effective methods of dealing with the primary focus is to 
completely eradicate it. Methods of eradication differ. (ood 
drainage may prove sufficient in some cases, while surgical eradi- 
cation is essential in others. Thoroughness in the sense that 
complete removal of the infected area by surgical or other means 
is often impossible because of the wide extent or dangerous lo- 
cation of the primary lesion. 

The best method of treatment, should opportunity be given, 
is prevention. Prevention of the initial infection in the head is 
best assured by securing adequate drainage of all cavities ab- 
normally predisposed to stagnation of secretion and favorable 
to lodgment and growth of bacteria, and the removal of diseased 
tissues like the tonsils that contain crypts which also favor the 
lodgment and propagation of disease germs. Measures such 
as these are, of course, carried out at a time previous to the 
establishment of either the primary foci or the secondary general 
complication. 

While the relation of focal infection to general disease was 
recognized long ago, it is only during the past three decades, as 
previously stated, that the question attracted the keen interest it 
deserved. During this period a great number of operations have 
been performed with a view of eradicating the primary seat, and 
of curing the general disease, should one be present. Sufficient 
time has now elapsed to justify the collection of statistics relat 
ing to the effect these surgical procedures have had upon the 


amelioration or cure of secondary diseases. Many statistics 


covering a large number of cases and collected from various 


sources do not show satisfactory results from operation, or at 
least not insofar as good effect on the general disease is con- 
cerned. 

Dick, in a careful resume of the subject, states that the 
statistics of operations are not universally good. Hunt says 
that tonsillectomy has little effect on the course or relief of acute 
rheumatic fever. Many other observers are equally pessimistic 
concerning the good effect of operative measures. Maiser, for 
instance, reports a study of 48,000 school children in an attempt 
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to arrive at some definite conclusion. Twenty thousand of these 
had their tonsils removed about five years previously, whereas 
28,000 had not been operated. Comparing the incidence of sub- 
sequent general disease in each group, he found that eight per 
cent of those who had been operated continued to have joint 
pains, growing pains or rheumatic fever, whereas those not op- 
erated had the same symptoms of general infection in only ten 
per cent,—a difference too small for encouragement. He found 
also that in chorea four-tenths per cent of those operated con 


tinued to suffer from the affection, while of those not operated 


only five-tenths per cent continued to have the disease, showing 
again but slight difference. Of the operated cases 2.2 per cent 
were affected by rheumatic carditis, while only 2.9 per cent suf- 
tered from the same disease among the unoperated,—certainly 
not a startling contrast. Fein, a German writer on the subject, 


oes so far as to consider recovery from general infection more 
certain without (han with operation on the primary focus. Judg- 
ing by the above figures, it would appear that those who are 
cperated for the removal of foci of infection were but little bet 
ter able to resist secondary infection than those not operated. 
Qn the other hand, those who have reported the results of 
their own operations, or have estimated the findings in cases of 
which they have personal knowledge rather than promiscuous, 
statistical information, speak more encouragingly. Thus, Faught 
thinks operative measures directed toward the removal of in 
fected foci are almost universally good. Holman states that the 
effect of tonsillectomy on acute rheumatic fever should be con 
sidered satistactory. Lambert asserts that it has been his ex 
perience that rheumatic fever was benefitted by tonsillar and 
dental operations, and Mackie, who studied the course of rheu- 
matic fever in 393 cases and estimated the results of operation 
on the primary foci, believes that the tonsils are a_ frequent 
cause of the affection and that their removal is’ beneficial. 
Mackie, therefore, advocates tonsillectomy in all cases where it 
is definitely shown that the tonsils are affected. Robey and 
Friedman hold a similar belief and advocate complete eradication 
of tonsillar infection as the best mode of treating acute rheu 
matic fever and the secondary inflammatory affections of the 
heart which often accompany it. Daland is positive that eradi 


cation of the primary focus is essential and often curative. 
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Marriott and Jeans have found that infants often sutt-1 
from unsuspected infection of the mastoid or nasal sinuses and 
that these foci give rise to serious nutritional disturbances and 
intestinal inflammation. In such instances Marriott states that 
removing the foci relieves the secondary complications. Dean, 
Alden, Proetz and others have contirmed Marriott's statements 
clinically on many operated cases. 

Crowe has reported the effect on general disease of the re- 
moval of infected tonsils in one thousand cases. Many of these 
were re-examined in from one to three years after operation and 
the condition of the patient then was carefully compared with 
that at time of operation. The conclusions gained from a study 
of his statistical tables indicates that unquestioned benefit and 
frequent cure of the systemic disease followed eradication of 
the foci in those who suffered from enlarged cervical glands, in 
fectious arthritis, rheumatic fever and nephritis. Many of the 
reported cases having acute rheumatic fever also had at the 
same time some type of inflammatory affection of the heart, and, 
while the heart disease continued after operation, it may be in 
ferred from the report that there was likewise much improvement 
of the cardiac disease after the tonsillectomy. 

The result of Crowe’s operations for the relief of chorea 
was disappointing and in this respect confirms the statistics on 
that subject already quoted from Kaiser. Crowe also reports un 
satisfactory results in cases of operation where rheumatoid arth 
ritis is present. Benefit was often noted after removal of the 
focus but the arthritic recurrences were frequent and som 
times the ailment was worse after than before operation. It 
should be noted that while the title of Crowe's reports suggest 
that operation in the one thousand cases was contined to the 
tonsils, the tables show that in many cases nasal, nasopharyngeal 
and sinus operations were also done at the same or some subse 
quent time. 

The diversity of opinion given above would be confusing 
and would lead to uncertainty as to the best methods of treat 
ment unless carefully analyzed. Mass statistics compiled from 
examination of school children and from sources representing 
promiscuous surgery performed everywhere, by every type op- 
erator and under all circumstances as to environment and after 
care, cannot be reliable and should not be accepted as a basis on 


which to judge the results of surgical removal of primary foci of 
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infection on secondary general diseases. Statistics of this kind 
mean nothing more than that a certain number of individuals 
were operated in some unknown way and that certain effects 
were noted. Oftentimes the objects of these statistics were not 
re-examined by competent observers. Often the patient's word 
is accepted that he was completely operated but not cured. Little 
information is available in such statistics to indicate whether or 
not the operation was thorough and included all the primary 
foci. Little is stated to indicate whether or not the patient Op- 
erated was examined for foci other than the one on which 
operation was performed. The inference given out by such 
tables is, of course, that all cases were thoroughly operated ; 
that failure ensued, and that therefore operative measures are 
useless. Such is evidently not the case, for re-examination by 
physicians who have been painstaking in the use of all modern 
methods has shown that many who have been reported as hav- 
ing undergone operation were in fact but inefficiently operated. 
Tonsil stumps were left, infected teeth remained untreated, and 
other foci had been entirely overlooked. 

()f interest in this connection, Brock has stated that of 
eighty Cases of tonsillectomy pel formed for the relief of arth- 
ritis, forty-two still had infected stumps remaining. And Dick 
savs that whereas a study of the statistics of results from oper- 
ative procedures intended to eradicate primary foci and cure 
general disease are not good, he cites as a reason the fact that 
tonsil stumps often remain, tooth roots have been overlooked, 
and that infected sinuses or other foci have been but partially 
cleared of infection. Dick actually found in a series of clinical 
and laboratory investigations that infected tonsil stumps were 
still present in 290 of 403 operated cases. He also makes the 
observation, which has been confirmed by many others, that ton- 
sil stumps which remain after operation contain more infectious 
material and are therefore more subject to inflammation than 
they were previous to the operation. Payson Clark makes a 
similar statement and reports that of 143 cases which he ex- 
amined because of subsequent complaint after tonsillectomy, 
badly infected stumps still remained in fifty-nine. Crowe's sta- 
tistics on the question are interesting in this connection. His 
tables showing results in one thousand cases indicate in many in- 
stances that failure to relieve or cure the secondary general in- 


fection was due to the fact that the patient carried other foci 
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than the one on which operation had been done, but would per 
mit no further surgery. 

Doubtless most otolaryngologists have reached similar con 
clusions to those here quoted, as to the reasons for operative 
failure. Certainly my own experience bears out the belief that 
benefit to the general ailment follows the removal of an active 
primary focus, and that failure is often, or usually due to failure 
on the part of the operator to include removal of all primary 
foci, or to the fact that the secondary disease was already well 
established. 

Of course, no one will deny that failure to relieve or cure 
systemic disease of focal origin sometimes occurs after com 
plete removal of all focal causes in certain types of cases, or that 
such patients occasionally are made worse, at least temporarily by 
surgical interference. But it should be said in fairness that an 
examination into the pathology present in such persons often fur 
nishes an entirely rational explanation for the failure. Take for 
example a case of cardiac complication in which the primary 
focus of infection situated in the head is still more or less active. 
Assume that the heart is already seriously crippled, as it often is, 
and that secondary foci of infection are already established in 
the endocardium. In every such instance the secondary disease 
is already an independent disease and will continue on, fed as it 
were by toxins from its own well established secondary focus 
of infection. Removal of the primary source in the head at this 
late period may be of benefit only in exact proportion to the 
amount of leakage into the system which still goes on from that 
source. In other instances, it is impossible to remove by surgical 
or other means, all the primary areas in the head for the rea 
son that to do so would lead to dangers wholly unjustified. 
This is especially true of infections of the ethmoid cells and 
sphenoid sinuses, and in pansinusitis where operations even ap- 
proaching the desirable degree of thoroughness might invite in- 
tracranial complication of a serious type. 

It must be evident therefore that after secondary lesions 
are well established and pathologic changes of a permanent na- 
ture have taken place in distant organs, or when circumstances 
indicate that it is unwise or impossible to remove the primary 
foci completely, it is unreasonable to expect relief or cure from 
surgical procedures, and that other means of treatment must be 


relied upon. Treatment of the patient himself is often valuable 
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1 instances. Indeed, many circumstances in the lives of 
suffering from the secondary effects of focal infection may 
h that failure to cure or relieve is inevitable, even though 
s of the infection have been completely removed in 
cases, unless the patient himself is taken into account. 
the infection all such individuals suffer from lowered 
therefore their physical condition is easily and fre- 
listurbed. Their environment and hygienic status may 
onomic necessity may drive them to tasks too severe: 
proper food, air and sunshine may need direction; 
all, « specially in cardiac complications the que stion of 
lis paramount. All these items essential to physical 
are problems fol the internist, whose CO operation in 


general, secondary infection is wholly essential. 


wether patiently and in harmony, the combined labors 


t and internist are often rewarded by com- 


results. 
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DISCUSSION. 





Dr. Jupson DALAND, Philadelphia: It was indeed a great pleasure to 
accept the invitation to meet with you today and discuss Dr. Barnhill’s ex 
cellent paper, so full of valuable suggestions. 

Focal infection is as important to the physician as asepsis is to the 
surgeon. Too much emphasis cannot be placed upon focal infection as a 
cause of systemic disease, and a list of these diseases would resembie 
the table of contents of a textbook on the practice of medicine. Usually 
a focus of infection is composed of a mass of bacteria and toxins, and 
an amount no larger than a split pea may cause any one of the diseases 
secondary to focal infection. The diagnosis of a latent focus of infection 
is always difficult and occasionally impossible. Multiple primary foci of 
‘nfection are common 


A closed focus of infection is one shut off from air, and the best 


examples are: periapical infection, an infected tonsil or remnant with 


crypts closed by adhesive inflammation; or a closed cell in parasinusitis 
sinusitis. When a closed infection occurs it is dangerous, as an aviruler 
streptococcus becomes virulent, pathogenic and selective, ar if dra 
and aerated, may again become avirulent, due to variation in oxygen ict 


sion. Asa rule, no pus is present 

The daily absorption of small quantities of toxins may cause im 
munity, thereby suppressing symptoms. This immunity may be lost 
many causes such as intercurrent disease, accidents, insuthcier 
sleep, excessive work, exposure, or old age Occasionally decreasing 
immunity may be detected, in the absence ot symptoms, by the presence of 
lymphocytosis, with a corresponding decrease in the polymorphonucleai 
cells, and leukopenia 

Periapical infection may cause chronic tonsillitis by the way of the 
blood stream, and pyorrhoea, especially around the last molars, maj 
cause tonsillar infection by continguity. An infected tonsil may cause 
periapical infection. As a rule, chronic or Jatent tonsillitis causes toxe 
mia, and later bacteria, in numbers or as an embolism, may enter the cir- 
culation. Frequently, toxins and bacteria enter the blood intermittently, 
alternately or simultaneously. Toxemia is probably more frequent and 
continuous than bacteria. Toxins possess varying degrees of virulenc: 
pathogenicity and specificity. 

In the diagnosis of latent tonsillitis, importance is to be attributed to 
a history of diphtheria, scarlet fever, streptococcic sore throat, or one ot 
more attacks of tonsillitis in childhood. In certain cases the original in- 
fection of the tonsils may have occurred from one to twenty-five years 
previously. I incline to the opinion that most tonsils when once infected 
remain infected. 

A study of 672 cases of focal infection, chiefly observed in consulting 
practice, showed that nearly all of the primary foci of infection are in the 
head cavities—25 per cent involved the tonsils alone; 23 per cent involved 
the tonsils and teeth; 6 per cent involved the tonsils and two other foci, 
and 8 per cent involved the tonsils and three other foci of infection. The 
percentage of tonsillar infections associated with other foci was the same 
as dental infection with other foci, i. e., 61 per cent. 
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Ditticulties of diagnosis are best illustrated by the following brief ab- 
Stracts ot two cases 


Male, aged 22; tonsils and adenoids removed at seven; septic tever at 
ten; broncho-pneumonia and appendectomy at twelve; recurring attacks of 
septic fever at the ages of thirteen, fourteen and seventeen, erroneously 
diagnosed influenza; submucous resection of the septum and catarrhal 
jaundice at twenty-one These diseases and operations were due to an 
undiagnosed focus of infection 

Examination revealed myocarditis, emaciation, weakness of the ner- 
vous and muscular systems; intestinal toxemia; chloroanemia; extreme 
lymphocytosis (39.5 per cent.) The tonsils had been completely removed 
ind there was no evidence of infection of the teeth, gall bladder, prostate 
r elsewhere The diagnosis of sinusitis was made by exclusion. Dr 
Ross H. Skillern reported that he found no evidence of sinusitis and was 
advised to explore He removed the softened and diseased walls of the 
ethmoid, evacuated a pocket of pus near the cribriform plate, which was 
soft and diseased and when removed exposed a normal dura matter. The 

made a good FeCOVCTYS 
ister, aged 09; emaciated, adynamic, neurasthenic, apprehensive ot 
tachycardia, subconjunctival hemorrhages, chloroanemia, extreme 
ocytosis, and leukopenia. Several infected teeth were extracted, fol 
vv severe hemorrhage. Improvement, aided by an autogenous vac- 
ontinued progressive for seven months, and was then followed by a 
Reexamination reveal » focus of infection. The tonsils wert 
and invisible, and although there was no history of previ- 
they were diagnosed, by exclusion, as bein ntected. This 
an extremely hazardous surgical risk. Nevertheless, Dr. Ross 
courageously and skilfully removed the tonsils, which were 
infecting organism being the streptococcus hemoly Sub 

‘ : ; 


mptr 1 
proves I 


rained a tair degree ot ‘ . and the 
1 


id leukopenia disappeared 


The treatm f chronic tonsillitis or sinusitis is surgical. Occasion- 


results of complete removal of infected tonsils are miraculous, as 
example: the disappearance, over night, of cardiac arrhythmia of 


al months’ duration; of long continued pain in periphereal nerves; 


or 
in and dysfunction of the left hip joint lasting a year It is evi 


nt that these cases are chiefly toxic. Improvement usually is steadily 
TeSSIVE, and mav be accele rated by an autogenous vaccin 
Occasionally secondary bacterial infection occurs in the endocardium, 
gallbladder, joints, or elsewhere, and continues as % dependent focus of 
infection after the complete removal of the primary focus 
Failure to secure good results is usually due to: removing one focus 
and allowing one or more to remain undiagnosed; incomplete operation 


| 
upon the sinus; allowing a remnant of infected tonsil to remain after a 
tonsillectomy; a secondary bacterial focus behaving as did the primary 
The importance of drainage in sinusitis is recognized, but the great value 
of aeration is occasionally forgotten 

The profession is in great need of additional diagnostic signs of 


chronic ethmoiditis and sphenoiditis 


Dr. T. E. Carmopy, Denver, Colorado: It is very hard to discuss a 
paper of this kind, especially since it has been covered so completely by 
Dr. Barnhill and Dr. Daland. We all know the work of these men. 

One of the important things that we must consider is the point of in- 


cipiency of the disease—where does it originate? I believe that most of 
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the infections and intectious diseases with which we have to contend 
originate in the mouth, nose and throat, and we have the authority of Dr 
Charles Mayo that &5 per cent of all disease originate above the collar 
bone. Whether that is true or not, we like to believe it, and | think it is 
largely true. 

How are we going to tell when we have incipient disease? The 
trouble is, from the standpoint of the laryngologist and also of the in 
ternist, that we get the patient after the infection has been well engratted 
into the body. We see the sinus infection after it has been going on tot 
months, and often for years. We must begin with the intant at time ol 
birth and see if we cannot keep it from getting the infection. Whethe: 
we can or not remains to be seen 

The number of heart affections that we have is indicative of the num 
ber of focal infections we have that become secondary. The primary 
focal infection of course is the one we should prevent. If we have a 
primary infection and then get a secondary infection, then our eradication 
of the primary focus as Dr. Daland has just said, must help the secondary 


condition, only by preventing further dissemination 


Many of our operations, as Dr. Daland has aptly said, are late. Dr 
Barnhill also calls attention to that. And many are incomplete. I do ne 
think there is any question about that If we can only complete out 


operations we would probably prevent a great deal of secondary inte 
tions 

Another point that | belive is in Dr. Barnhill’s original paper, is that 
we cannot eradicate all of our primary infection because there is a possi- 
bility that we have two or more primary foci. Whether the primary 
focus occurs in the tonsils, in the teeth, in the sinuses, or elsewhere, 
makes very little difference. We may have it in all three, or even more 
Dr. Beck some years ago called attention to the fact that we may hav 
many primary foci of infection, and on trying to get the percentages, as 
Dr. Daland has given us, we find in some cases only one, and in some 
others two or more. We cannot always eradicate all of these, generally 
for the reason that the patients are poor surgical risks, some of them so 
poor that we are unable to eradicate even one primary focus 

! was glad that Dr. Daland called our attention to the point that 
focal infection, from the standpoint of the internist, stands in the sami 
relation as asepsis from the standpoint of the surgeon. We all agree with 
him on that. 

The infection of the teeth—shall we consider it primary to the in- 
fection of the tonsils or sinuses? That is a point that has been of great 
interest to me. I believe infection of the sinuses is primary in most 
cases, and the drainage is downward. Many of us were taught in years 
gone by in regard to infection of the teeth, that we must take into con 
sideration that the teeth are not decayed and we do not have pyorrhoea 
under twelve years of age, and there is not much chance of infection of 
sinuses from the teeth under that age. There may be, as Dr. Berry has 
brought out, a great deal of infection later in life, and of that we have no 
doubt. But the infection primarily is in the sinuses and we have seen 
some sinuses intected under one year of age, and we have one case at 


eight days of age. If we have infection that early we will have secondary 
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Boston, Massachusetts In connection with 


the subject of focal infection I should like to mention a question of vital 
A 


is the so-called tonsil clinic to which are 


interest to those 


never-ending source of difficulty 


of us connected with institutions which treat children 
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referred large numbers of children for a decision as to the advisability 
of the operation of tonsillectomy. Coming to such clinics are always a 
certain number in whom one look into the mouth is sufficient to decide 
the question. They do not all, however, fall in this class. Many of them 





are referred either by pediatricians, school doctors, or health nurses for 






a wide variety of ailments ranging from anorexia, malnutrition and weak- 






ness to growing pains and enuresis. 
Shall these children be subjected to tonsillectomy for such indefinite 







complaints, and how are we to decide this question by nothing more than 





the usual laryngological examination? By what standards, on the other 






hand, shall these children be excluded from operation, regardless of the 






wide range of their symptoms? Who can say for a certainty by any sort 






of throat examination that they do or do not require tonsillectomy ? 
This situation has so distressed us at the Children’s Hospital in Bos 







ton that we have been forced to evolve some more satisfactory method fo: 





handling it. Heretofore the vast majority of these so-called medical com 






plaints were hopefully subjected to tonsillectomy, unless there was some 





obvious and clear-cut contraindication to operation, discovered only by 






the preoperative physical examination made by the surgical interne. Of 





late we have added to our laryngological staff a medical interne trained 






primarily in pediatrics, one of whose duties it is caretully to examine 






each child accepted for tonsillectomy. This examination is no hasty rou 






tine passing of the heart and lungs, but is an honest attempt to discover 





it possible what other ailments besides the suspected tonsils may be at 


the bottom of these vague symptoms. Granted that tonsillectomy is ad- 







visable, granted that it will not do any harm at the worst, what else may 






the child have which, if unrecognized, might lead to the persistence ot 






these same symptoms and hence to an operative failure? This is an im 





portant question to answer. 
Where such a real physical examination discloses conditions which 







should require attention, the operations may well be carried out, but the 





child is marked as one needing further observation, perhaps even admit 
ting to the ward for further study, treatment, more thorough blood 







studies and urinalysis. In short, any one of the group of medical pro- 






cedures which may insure ultimate recovery without which a simple ton- 






sillectomy, advisable in itself but not a panacea for all ills, would be a 






complete failure. 
In this way we know far more about the patient on whom we are 







operating and our chances of curing symptoms of more obscure nature 






than the classical indications for tonsillectomy are far better. 















Dr. R. H. T. Mann, Texarkana, Texas: I have very much enjoyed 
Dr. Barnhill’s paper. He has brought to us a very interesting subject, one 
about which there is so much yet to be learned. There is one phase of 
this subject, however, that he did not mention, and with which | have now 


had sufficient clinical experience to recommend its trial, at least in a 







certain number of well selected cases. That is the removal of the focus 





of infection during the acute febrile attack of the disease, but after the 






acute inflammatory process in the original focus has subsided. Let me 
A patient has an attack of tonsillitis; 





illustrate what | am trying to say. 
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r ten days he develops an acute arthritis with all the febrile 
accompanying this disease. Now if a tonsillectomy is_per- 


formed on this patient as soon as the tonsillitis has subsided, but while the 


acute arthritis still persists, it is remarkable to note in many such cases 


the very rapid recovery which follows. It seems, therefore, to be clinic- 
at least in many of these cases, that the original focus, although 

process has subsided, is still producing all the symptoins 

if the body and not the development of new foci in 

as stated, when the original focus has been removed 


isues, Which was not the case until this was done 


BARNHILL, closing I wish to thank the gentlemen who 
emphasizing so many essential points in my paper. J 
emphasize a tew 
hearing much trom certain internists and statisticians to the 
perative measures directed to the eradication of primary foci 
o often have little or no etfect on the relief or cure of 
al affections having their origin in that region. I pointed 
and wish here to repeat, that most available statistics on 
unreliable It must be admitted, of course, that failure 
MHections vy operative measures o1 the primary focus ts 
common. However, investigation usually discloses reasons 
that could not have been avoided. It is wholly unreasonable 
n great reliet from surgical methods of treatment 
hasty and therefore unreliable diagnosis; second, after in- 
radication of the primary focus; third, after a secondary focus 


een well established in some distant organ, as in the heart, kidney or 


idy of recent published statistics, even unfavorable as they seem, 
have not shaken my faith in the efticacy of surgical methods, especially 


when employed early and based on painstaking, accurate diagnosis 
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Blood studies are capable of vielding a wealth of informa 
tion in diseases of the ear, nose and throat. The diminution in 
red cells and hemoglobin in sepsis, especially ot hemolytic strepto 
coccus origin, has long been known and can be made use ot in 


gauging the status and progress of severe septic aural processes ; 


the loss of red cells may vary from 200,000 to 1,000,000) per 


t 


week and they may drop to 1,000,000 in a few days Phe loss ot 
hemoglobin may parallel or outstrip that of red cells. Nopetzky- 
finds such studies of great value, especially in cases of hemor 
rhagic mastoiditis, due to the streptococcus hemolyticus. The 
progressive loss of red cells and diminution of hemoglobin in a 
case of otitis media with septic temperature suggests such a les 
ion and may offer early operative indications. A favorable post 
operative course is attended by gradual increase in red cells and 
hemoglobin; should progressive loss continue extension into the 
lateral sinus is to be suspected and a transfusion of whole blood 
given. If the reduction still continues the aural infection should 
be eliminated as far as possible from the general blood stream by 
suitable surgical measures. 

Infection changes the white cell picture markedly. There is 
usually an absolute and often relative increase in the neutrophils ; 
eosinophils and basophils diminish or disappear and lymphocytes 
are much diminished. During convalescence the neutrophils 
gradually return to normal, the eosinophils reappear and the lym 
phocytes increase until they may even exceed the normal number, 
the post-infectious lymphocytosis. The monocytes also show au 
increase during convalescence. 

The total white count and percentage of neutrophils has long 


been accepted as a guide to the reaction of the patient and the 
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severity of the infection. This is especially true in acute sepsis, 
in which the leukocytosis may vary from a normal of 8,000 to 
$5,000 or 50,000 or more. Wiceart? found the following values in 
aural sepsis: 


White Cells © of Neutrophils 


Acute suppurative otitis media.... 6,000 to 10,000 70 per cent 
\cute suppurative mastoiditis......10,000 to 12,000 72 per cent 
Thrombophlebitis 20,000 to 25,000 92-95 per cent 
Circumscribed meningitis 20,000 to 25,000 94 per cent 
litfuse. meningitis... 35,000 to 60,000 92-95 per cent 
Cerebral abscess with encapsulation... 20,000 88-95 per cent 


Kelatively few acute infections, such as malaria, typhoid, in 
fuenza, measles, and mumps, are attended by leukopenia. Leuko 
evtosis depends on the resistance of the patient and the severity of 
the infection. When resistance 1s good and infection severe leuko 
evtosis may be early and pronounced; if these two factors are less 


marked but proportionate the reaction 1s less sharp, comes later, 
and disappears sooner. If resistance is poor or infection over- 
whelming an actual leukopenia may develop, well illustrated by 
agranulocyvtic angina. Successful surgical intervention in sepsis 
should be attended by a decrease in the total white count and per- 
centage of neutrophils; thus Schmidt? found a marked diminu 
tion in the leukocytosis of peritonsillar abscess, which often 


ranges from 15,000 to 23,000, after incision, while interference 


in pharyngeal phlegmon caused no change. He considers the 
white count of more diagnostic significance in such cases than the 
temperature curve. Should leukocytosis and neutrophilia per 
sist after surgical interference continued sepsis should be sus- 
pected; should these factors increase after having dropped, the 


onset of a complication should be thought of. 

Study of the neutrophil nucleus as a guide to the progress 
of infection was proposed by Arneth? in 1904, when he showed 
that during infection cells with immature nuclei appear in the 
blood and disappear with convalescence. He at first divided the 
nuclear forms into five classes as follows: 

1. Vesicular, round or slightly indented, or simple but deep- 
ly indented nucle, 5 per cent. 

2. Nuclei in two segments, 35 per cent. 

3. Nuclei in three segments, 41 per cent. 
4+. Nuclei in four segments, 17 per cent. 


Nuclei in five or more segments, 2 per cent. 
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A further subdivision of the neutrophil into 20 groups was made 
and a classification of lymphocytes and monocytes so extensive 
that the total number of divisions was eighty-one. There has 
not been wide agreement with Arneth’s theory that the age of 
the neutrophil is exactly indicated by the complexity of the nu 
cleus. The greatest difficulty with his classification was the 
practical one of recognizing minor variations in nuclear form 
when obscured by pyknosis or degeneration. The method was 
cumbersome and was not used extensively until Schilling® simpli 
hed it by using only four divisions, the myelocyte, normally seen 
only in bone marrow, the young metamyelocyte (W cell, jug 
endliche), rarely seen in the peripheral blood, the old metamye 
locyte (T cell, staff cell, band cell or stabkernige ), and the adult 
segmented neutrophil, which comprises about sixty-three per cent 
of the total count. This classification has made the procedure 
much simpler so that it may be used with but little loss of time 

Nuclear metamorphosis is indicative of the changes going 
on in the bone marrow. White cells come from three sources. 
Granulocytes (neutrophils, eosinophils and basophils) come from 
the bone marrow, lymphocytes from lymph glands and lymph 
marrow, and monocytes (large mononuclears and transitionals ) 
from the reticulo-endothelial system. Infection or toxemia may 
influence the bone marrow, the effect ranging from slight or 
strong stimulation to injury or destruction. These changes are 
reflected in the type of neutrophil. Slight irritation produces an 
increased output of normal neutrophils; with stronger stimula- 
tion immature forms make their appearance until in extreme 
cases the mother cell, the neutrophilic myelocyte, appears. 

In making the count the young forms are put on the left 
side of the page and the mature forms on the right. In infection 
the percentage of young cells increases, hence the “shift to the 
left” or “linksverschiebung” and with convalescence the shift to 
the right or “rechtsverschiebung.” Arneth counted 100 neutro- 
phils, his figures being therefore, percentages of the neutrophils, 
while Schilling counted each of his four classes while doing an 
ordinary differential, his results giving him percentages of the 
total leukocyte count. The result is known as the Arneth or 
Schilling Hemogram. 

White cells play different roles in inflammation. The neu- 
trophil is a very sensitive indicator of the presence and severity 


of infection and degree of resistance and has long been made 
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use of in the estimation of leukocytosis and neutrophilia. Return 
to normal indicates subsidence of infection but usually takes place 
later than the corresponding change in eosinophils, lymphocytes, 
and monocytes. A drop in the absolute number of leukocytes 
with persistence of neutrophilia and shifting to the left is a bad 
sign inasmuch as the decreased number of cells indicates lessened 
bone marrow reaction while the neutrophilia and shifting to the 
left show that the irritative lesion is still present. 

eosinophils respond to infection more exactly and quickly 
than do neutrophils; with its onset they diminish or disappear, 
and with its subsidence they reappear, and may be present in un- 
usually large numbers, constituting the post-infectious eosino- 
philia. Cmne must, of course, rule out helminthiasis, vagotonia, 
and eczematous conditions which of themselves produce eosino- 
philia. 

The role of the basophil is not well understood. 

Lymphocytes react quite differently from neutrophils. In 
the presence of infection the total number may vary from ten 
to eighteen per cent instead of the normal twenty-three to twenty- 
five. A lymphopenia, therefore, usually accompanies a neutro- 
philia and if it becomes marked and persists in the presence of 
acute infection, constitutes a bad prognostic sign. With the sub- 
sidence of infection, the percentage of lymphocytes increases and 
in cases in which the disease is being held in check, convalescence 
or chronicity, increases to normal or above normal and consti- 
tutes the post-infectious Ivmphocyvtosis, a condition which is es- 
pecially noted in children. 

The monocyte 1s usually increased at the time of crisis, 
dropping slowly during convalescence. 

Schilling has divided the leukoevtic response to infection 
into three phases. The first he calls the neutrophilic phase of re- 
sistance; it is characterized by neutrophilia, shifting to the left, 
reduction in the number of lymphocytes and monocytes, and dis- 
appearance of the eosinophils. The second stage is the monocyte 
defense reaction, characterized by increase of monocytes, return 
of eosinophils, reduction of neutrophils and persisting shift to 
the left. The third stage is the lymphocyte phase of recovery ; it 
is characterized by shifting back to normal, by increase in the 
number of lymphocytes and eosinophils and by diminution in the 


number of neutrophils and monocytes. 
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The hemogram is used to determine the severity and progress 
of infection. Some writers find the so-called staff count (refer- 
ring to the immature or unsegmented “staff cell,” “stabkernige” 
or “band form”) of more value than the ordinary white count and 
differential, and frequently follow the case by repeated differ- 
entials with only an occasional leukocyte count. Kopetzky? finds 
it of inestimable value, especially in border line cases, and recom- 
mends its more general use. He feels that fifteen per cent of staff 
cells means continued infection, that twelve per cent means 
operation, and that any figure below twelve per cent permits 
further observation. Gale? reports the result of 250 counts made 
in suppurative ear lesions and does not tind the hemogram a re- 
liable guide to operative interference. 

Hesse* found the total white count markedly increased in 
acute suppurative otitis media and mastoiditis, the higher counts 
meaning probable bone involvement; shifting to the left may or 
may not occur in acute, uncomplicated mastoiditis. He was un 
able by this means to separate cases of acute, suppurative otitis 
media with mastoiditis from those without mastoiditis. The 
most valuable aid of the Schilling Hemogram is in the recognition 
of major complications, but a differentiation of complications is 
not possible. 

Heidemann’ feels that one must know quite definitely the 
limits of value of the blood picture in otogenous disease. One can 
not wholly differentiate a simple otitis media from mastoiditis, 
even though something may be learned of the severity of the 
infection; occasionally operative indication is given. The fact 
that the blood picture may be normal in severe mastoiditis must 
be borne in mind. Chronic suppurative otitis media makes no 
change in the blood although acute exacerbations show much the 
same picture as an ordinary acute infection. There are no 
changes in otosclerosis. 

Heidemann draws the following conclusions: occasionally 
the blood picture may offer operative indications in borderline 
cases but it is not of great importance in the average case of 
mastoiditis. It is more important in detecting the presence of in 
tra-cranial complications. A normal blood picture in such a case 
means nothing but a pathological picture is an infallible sign 
of complication although differentiation is not possible. 

Balden’® is in essential agreement with Heidemann. She 


states that infections of the ear have no specific blood picture 
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and that differential diagnosis is possible only on the basis of 


marked changes in but few cases. Intercurrent infections, par- 


ticularly grippe, obscure the findings; one must always take 


into account the age of the process, and the age and constitutional 
diathesis of the patient. Old lesions show a lymphocytosis, chil 
dren have the same tendency, and certain patients, notably those 
with the so-called lymphatic diathesis, show the same thing. 
(sross disturbances usually register in the blood picture before 
clinical signs but in very acute severe cases signs and symptoms 
occur at once. Therefore, the blood picture is apt to be of more 
value in the border line case where slight deviations sometimes 
offer operative indications. Temperature, blood picture and 
clinical course correspond well. One can differentiate between 
otogenous infections in degree only and not with any marked 
accuracy. The presence of a complication may be detected but 
not its type. The blood picture is corroborative but not a deter- 
mining tactor. 

(slasscheib!! is one of the few writers who feels that he can 
draw very definite conclusions as to the exact state of the patho- 
logical process. Ina study of 72 cases of suppurative mastoiditis 
he differentiated three groups: 

1. Cases which had normal eosinophil percentage and a 
deviation index of 1-10 to 1-8 showed in the mastoid cells granu- 
lations but no free pus. (Deviation index is relation of im- 
mature cells to total neutrophils ). 

2, Cases without eosinophils and with a deviation index as 


high as 1-3 showed in the cells free pus and granulations. 

3. Cases with eosinophils increased from 3-6 per cent with 
a deviation index of 1-3 or 1-2 showed pus containing cells in con- 
tact with the sinus. A thrombosis is very apt to show a moderate 
grade of eosinophilia but one must rule out all other conditions 
which may cause eosinophilia. 

Perisinus abscess shows a neutrophilia of from 85-90 per 
cent with a deviation index as high as 1-3. Sinus thrombosis 
shows an eosinophilia with a rise of the index to 1-2 or 1-1, and 
may be excluded when these two characteristics are absent ; when 
it makes its appearance there is a specific decrease of neutrophils 
and leukocytes; therefore, the total leukocyte count is of no im 
portance. Complications in the healing of the wound, such as 
phlegmon, erysipelas, and abscess do not show an index as high 
as 1-2. If the number of neutrophils rises to 85 or 90 per cent 
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or if the index becomes reciprocal, with a low neutrophil figure, 
one may suspect septicopyemia. Meningitis of the convexity 
can not be separated from that of other areas. [-xtra-dural and 
basal meningitis, as well as meningitis complicating cerebral abs- 
cess show no characteristic findings aside from neutrophilia; 
therefore, their presence must be determined by exclusion. 

Piney'? sums up the prognostic value of this laboratory aid 
as follows: 

1. Slight neutrophilia, slight shift to left, and persistence 
of eosinophiles may be physiological-pregnancy, mild infection. 

y 4 Slight or definite leukocytosis, moderate nuclear shift 
(not more than four per cent young forms or twelve per cent 
band forms) and decrease of eosinophiles or lymphocytes—no 
clear prognosis other than infection. 

3. High leukocytosis, great shift to left, decrease or dis- 
appearance of eosinophiles, and reduction of lvymphocytes—al 
ways of grave prognostic import, especially when the percentage 
of young cells exceeds that of band forms. 

4. Progressive fall of total leukocytes, extreme shift to left, 
total absence of eosinophiles, and well marked lymphopenia, seen 
in moribund cases. 

5. Progressive eosinopenia and increasing leukocytosis 
infection to which reaction is occurring. Progressive eosinope 
nia and falling leukocytosis—infection to which no reaction is 
occurring. 

6. Reappearance of eosinophils and decrease in leukocytes 
indicates improvement and is accompanied by shift to right. 

7. Lymphocytopenia is always a bad sign. 

8. Sudden fall in lymphocytes and progressive neutrophilia 
indicates extension of infection. Prognosis is bad when this oc- 
curs with diminution of total leukocyte count and shift to left. 

9. Lymphocytosis following neutrophilia and eosinophilia 
with progression of neutrophils toward normal, both in number 
and “index,’’ means recovery. 

The consensus of opinion of men who have worked with 
the blood picture is that it is a valuable aid in determining the 
presence of intra-cranial complications but that it is of very little 
value in differential diagnosis. 
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BLoop SEDIMENTATION 


The blood sedimentation test is a study of the settling power 
of red cells and is a general biologic reaction akin to fever. It 
has occupied the attention of investigators since the time of 
Galen—who called the buff-colored stratum on the surface of a 
clot “Crusta Phlogistica.”.. John Hunter, in 1791, and numerous 
other writers made observations concerning it. It dropped 
into disuse until Robin Fahraeus,'3 in 1917, working in the Unt- 
versity of Kiel, rediscovered the phenomenon and reported that 
it might be used in the diagnosis of pregnancy, acute infection, 
and malignant tumors. Since that time literature has abounded 


in reports of attempts made to apply it to practically every field 


of medicine and surgery. It is in no sense of the word a specific 


reaction or diagnostic test of anv given condition but is an in- 
dicator of the presence and, more especially, of the progress of 
any condition wkich is attended by cell disintegration and de- 
struction. In any such condition the sedimentation time of the 
red cells is much shortened. 

An explanation of the mechanism of blood sedimentation is 
outside the scope of this paper. Guida'? mentions among the 
theories which have been advanced for its explanation the fol- 
lowing: that it is due to the constitution of blood plasma, the 
constitution of erythrocytes, the presence of megaloblasts, the 
presence of cholesterin and lechithin in the blood, and the more 
generally accepted theory that it 1s caused by modification of 
the colloidal state of the serum, that is, the altered relation be- 
tween globulin and albumin. 

A study of the literature reveals that the many technics de- 
scribed are all modifications of one or other of two original 
methods which depend on measuring the distance through which 
the head of the column of red cells falls in a given time, known 
as the distance method, originated by Fahraus and modified by 
Westergren so that it often goes by his name, or in measuring 
the time required for the head of the column of red cells to settle 
through a given distance, known as the time method, or Linzen- 
meier’s method. 

Westergren uses pipette tubes 300 mm. high and 2.5 mm. in 
diameter, with a mark 200 mm. from the bottom of the tube. 
The tube is filled up to the 200 mm. mark with a mixture of one 


part sodium citrate, 3.8 per cent, and four parts blood, and the 
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height of the supernatant column of serum read at the end of 
one, two and twenty-four hours. The normal after one hour, for 
men, is about 3 mm. and for women from five to 10 millimeters. 

Linzenmeier uses small tubes five mm. in diameter and 6.5 
cm. high and with tive marks, one at the level of the height of a 
column of one cc. of water and the others at six, twelve, eighteen 
and twenty-four mm. below this. The tube is filled up to the ce. 
mark with the mixture described above and the time required for 
the head of the column to reach the 18 mm. line is determined. 
For normal men this is about 1200 to 1400 minutes, for women 
800 to 1,000 minutes. In menstruation the time is shortened, 
often to 600 minutes. Anything below 200 minutes is considered 
definitely pathological. 

Cutler!’ has described a graphic method which combines 
both time and distance factors and feels that this is important 
in that the rate of sedimentation varies in different stages of the 
process. 

The test has been applied in many conditions, notably in 
gynecology and tuberculosis, in an effort to differentiate between 
acute and chronic infections, benign and malignant tumors, asep- 
tic and septic abdominal lesions, non-hemorrhagic and hemor- 
rhagic diseases. It has not proved a specific diagnostic test in 
the hands of most men but it has been found to be a valuable 
indicator of the presence ot any process, toxic or septic, which is 
breaking down cellular tissue. Hence, sedimentation time is apt 
to be decreased in pregnancy, sepsis, malignant tumors and hemor- 
rhage. Workers in tuberculosis have found it of great value and 
some of them have reported that serial sedimentation tests give 
more accurate information than the pulse and temperature curve, 
weight curve, or physical signs and symptoms. The test has so 
far found but a limited use in otorhinolaryngology. 

Weiss'® found sedimentation normal in chronic otitis media, 
chronic mastoiditis with cholesteotoma and labyrinth symptoms, 
and in furunculosis of the canal. Acute mastoiditis and acute oti- 


tis media gave decreased sedimentation time. He feels that it 


can play but a minor role in otologic diagnosis, especially in dif- 


ferentation of intra-cranial complications, but that it may have 
some value as a guide to the efficacy of treatment and for prog 
nosis. 

Bertog!’? found decreased sedimentation time in acute in- 


fections of the middle ear; when used serially it is of value in 
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doubtful cases in differentiating between surgical and non-surgi- 
cal Cases. 

Guida,'* using the technic of Westergren, investigated a 
series of otological cases; he finds that in acute infections 
of the middle ear with or without mastoiditis, sedimentation 1s 
increased. In acute suppurative otitis media with mastoiditis, 
sedimentation reaches a high degree, which may vary from a 
normal of twenty mm. to a maximum of 109; when there 1s but 
little involvement of the mastoid sedimentation is less. In sup- 
purative otitis media without mastoiditis, sedimentation is less, 
varying from ten to thirty mm. the first hour. In bilateral, puru- 
lent otitis media with mastoiditis, sedimentation 1s increased, 
reaching 119 mm. in the first hour, while in the bilateral form 
without mastoiditis sedimentation is definitely less. In acute sup- 
purations with increased sedimentation, operation is usually nec- 
essary; in other cases with bilateral disease and severe pain in 
the mastoid, when sedimentation 1s normal, recovery may occur 
in a few days. In cases of acute suppurative otitis media, con- 
valescent, sedimentation is diminished. He concludes that in 
mild aural disease sedimentation 1s low and that when the disease 
is severe, requiring surgical intervention, sedimentation is in- 


creased. He finds very little differential value in the test. 
BLoop JLyYSCRASIAS 


Numerous diseases have their first manifestation in the ear, 
nose or throat; the lesion may be an angina, adenitis, polyposis, 
gingivitis, or membraneous or ulcerative lesion in the oropharynx. 
This is especially true of diseases of the blood and blood forming 
organs, and it is in this class of cases that the diifere ntial blood 
count becomes of great importance in establishing an early diag- 
nosis. The tonsillar swelling of leukemia, the gingivitis of hemo- 
philia, the adenitis of Hodgkin's disease and the glossitis of perni- 
cious anemia, acute leukemia, hemorrhagic purpura, arsenical poi- 
soning, cachexia, and severe sepsis are well known. These cases 
may come early to the otolaryngologist and he should realize the 
value of blood studies in their re cognition. lf he is wise he will 
enlist the aid of the internist in the exact diagnosis but he should 
himself always bear in mind the possibility of meeting them. 

\granulocytic angina and infectious mononucleosis are two 
diseases which are usually ushered in by malaise and angina and 


which, therefore, may be seen early by the otolaryngologist. They 
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emphasize the importance of ditterential blood counts in obscure 
or undiagnosed lesions of the nose and throat, but it should be 
remembered that they are not the only diseases so announcing 
themselves. 

The first case of agranulocytic angina, reported by Werner 
Schultz in 1922, has been followed in increasing numbers by 
others, most of them coming from Germany and Austria, with 
scattering reports from England, America and Italy. The dis 
ease is one of unknown etiology, some holding that it is a distinct 
clinical entity in which the unknown agent attacks the granu 
locytic elements of the bone marrow, others maintaining that it 
is a rare reaction to severe sepsis. It may appear at any age and 
in either sex, but 1s seen most often in middle aged females. It 
may or may not be preceded by other diseases. It runs the 
course of severe sepsis with increasing toxemia and terminates 
fatally in about 90 per cent of the cases, pneumonia being the 
most frequent terminal complication. The angina may be pres 
ent from the beginning or appear later and may vary from the 
lesions of ordinary, acute, follicular tonsillitis to those of severe 
ulceration and necrosis, strongly suggesting diphtheria. These 
lesions may be confined to the tonsil or may be seen on the gums, 
tongue, jaws, and genitalia, and have been found at postmortem 
throughout the gastro-intestinal tract. Jaundice is present in 
about half the cases; hemorrhagic diathesis is found in less than 
20 per cent. Gross bleeding is rare, but petechiz of the gums and 
mucous membranes have been seen. Cases without tonsillar in 
volvement offer the best prognosis. 

Postmortem has shown no special pathology in heart, lungs, 
kidney, liver or spleen, the findings in these organs being thos« 


of acute sepsis, e. g., cloudy swelling and fatty degeneration. The 


s 


only distinctive pathology is that of the bone marrow, the tissue 


often being poor or lacking in granulocytic cells, while the red 
blood cell forming tissue 1s normal, (so-called “red” marrow ). 
Most of the cells present are lymphoid in nature. Reticulo-endo 
thelial cells are increased. Friedmann!'* observed fatty degenera 
tion of the bone marrow in three cases. Section shows but few 
granular cells in the tissue around the ulcers, this being taken 
as evidence of the low resistance of the patient. Vincent's spiro- 
chete and fusiform bacillus, bacillus pycocyaneous, pneumococcus 
and streptococcus have been recovered from the mouth lesions. 


Blood cultures are usually negative, although streptococcus, pneu 
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mococcus, staphylococcus, streptococcus viridans and_ bacillus 
pvoevaneous have been tound. The opinion has been expressed 
that such findings should not be taken as proof of the specific na- 
ture of the disease, inasmuch as one may get positive blood cul- 
tures in the terminal stages of various diseases, notably lymphatic 
leukemia 

Diagnosis is made from the differential blood count. This 
shows an absolute diminution in the number of both granular and 
Ivmphoevtie cells, most marked in the former, so that a relative 
vmphocvtosis exists. The total white count may vary from 200 
to 4,000, and the granular cells may be absent or so scarce that 
monocytes, mast cells, and eosinophils can not be counted. Red 
cells are normal, or slightly diminished, blood platelets normal or 
above normal, and hemoglobin normal. 

No adequate therapy has been found. Transfusion, x-ray, 
diphtheria antitoxin, and arsphenamine, have been used without 
marked benefit. 

\ complete biblography may be found in the extensive re- 
view of Rose and House 


Severai diseases are characterized by Ivmphocytosis, among 


them being acute Ivmphatie leukemia, various infections such as 
\\ ping cough, and a third one, infectious mononucleosis, which 
is very apt to come to the laryngologist because angina 1s an 


irly and constant svmptom. Its exact identity has not been de- 
termined. Filatow-" regarded it as an idiopathic cervical adeni- 
tis; it has been considered by many writers as identical with the 
so-called glandular fever first described by Pfeiffer.-! It was es- 
tablished as a climecal entity in this country by the papers of 
Sprunt and Evans,?- and Longeope.“’ Downey and MehKinlay?4 
have called it acute lymphadenosis, and also regard it as a clinical 
entit\ It is essentially a disease of young adults, most often 
males, is always accompanied by angina, and presents in the blood 
a cell which serves to differentiate it from the other lvmphocyto- 
Ses. 

There is no known predisposing cause or etiology. It is an- 
nounced by the svmptoms of any acute infection, e. g., headache, 
fever, chill, sore throat, and malaise, usually mild. The angina is 
constant and early. Physical examination shows various types of 
throat lesion. There may be only an intense injection of the 
fauces, or there may be scattered patches of exudate or actual 


ulcerative lesions of the tonsils. There is present a general ade- 
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nopathy, most marked in the upper anterior cervical area, but in 
volving also the axillary, epitrochlear, and inguinal glands. 
Splenomegaly is seen but no liver enlargement. Hemorrhages are 
rare, although petechiz occur in the buccal mucosa. Purpuric 
rash has been reported. The affection is always a mild one and 
terminates in recovery, usually in two or three weeks. 

The differential diagnosis must consider especially acute 
lymphatic leukemia and infectious lymphocytosis, and is made on 
the differential blood smear. There is present a moderate leukocy 
tosis, the count ranging from 11,000 to 26,000 and a marked 
lymphocytosis, the percentage of these cells varying from 37 
to 92 per cent. The red cells and hemoglobin are normal or at 
most show only a moderate secondary anemia. 

Whereas most types of lymphocytosis show an immature or 
lymphoblastic type of cell infectious mononucleosis shows a ma- 
ture, fully functioning, but abnormal lymphocyte, which, accord 
ing to Downey, is so characteristic that its presence makes the 
diagnosis. 

The blood differential must rule out especially acute Ivm 
phatic leukemia. Early clinical conditions may be very similar 
but the good outlook in one and the fatal prognosis in the other 
makes an early differentiation imperative. Acute lymphatic leuk« 
mia is characterized by a higher white count, often 50,000 by the 
time angina occurs, and the cell present is an immature or lym- 
phoblastic cell instead of the mature but abnormal cell of infec- 
tious mononucleosis. There is present also a marked anemia, not 
to mention clinical signs which render recognition possible. 

Downey and MckKinlay** have done the most exhaustive 
work in the cytology of the disease and ( ady (loc. cit.) gives an 


excellent bibliography. 
BACTERIOLOGY OF THE BLoop 


The bacteriology of the blood has long been studied in gen 
eral medicine, and septicemia complicating systemic disease, such 
as typhoid fever, severe pneumonia and terminal erysipelatous in- 
fection has long been recognized. The importance of blood cultures 
in the study of infections of otitic origin was called to the atten- 
tion of the profession about 1906 by a brief report by Libman > to 
the American Otological Society. This aroused great interest 
and was followed by much work, until the procedure was placed 


on a definite basis and given a recognized position among the 
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diagnostic procedures in otology. A study of the papers which 
appeared at that time and in the immediately succeeding years 
gives us most of the information which we now possess concern- 


1 
} 
I 


ing the value of this procedure. Particularly important are those 
of Libman and Celler, Gruening, Sondern, Page, Leutert, Oppen- 
heimer and Hayes, all of which are quoted by Libman?° in his 
exhaustive article in the Transactions Ninth. Internat. Otological 
Congress, Boston, 1912 

\s a result of the work which was done it became apparent 
hat a bacteremia may be demonstrated in a certain percentage 
of aural complications and that this bacteremia 1s most often 
seen in sinus thrombosis and meningitis. The question was 
raised whether or not a bacteremia was present only in compli- 
cated otitic infections or whether this tinding might also be ob 
tained in uncomplicated cases of acute, suppurative otitis media 
and mastoiditis. Most ot the workers obtained positive blood 
cultures only in cases of mastoiditis complicated by sinus throm- 
bosis or meningitis. Duel and Wright,’?7 however, obtained posi- 
tive blood cultures in cases of uncomplicated mastoiditis which 
presented no sign of sinus thrombosis but subsequent workers 
were unable to duplicate their results. 

Cases are frequently reported in which clinical sepsis and 
positive blood cultures found in aural infections clear up after 
jugular surgery without the demonstration of a thrombus and 
the explanation has been advanced that the bacteremia may be 
caused by thrombophlebitis of small tributary radicals such as 
the minute veins in the mastoid septa or by phlebitis of a major 
vessel with erosion of the intima but without actual thrombosis. 
Kerrison?*® describes an infectious sinus phlebitis without dem- 
onstrable clot, with erosion of the intima, and with periodic in- 
vasion of the blood stream. Crane’? states that “it 1s obvious 
that we have a goodly number of cases of otitic sepsis due 
to invasion of the blood stream through channels other than 
the sigmoid sinus and that we have, often enough, a thrombo- 
phlebitis of the smaller veins in the temporal bone resulting in a 
bacteremia without gross evidence in the large sinus.”” Eagleton*® 
states that “thrombophlebitis of small venous radicals within the 
cranium is not associated with positive blood cultures; and al- 
though cases of positive streptococci blood cultures from throm- 


bophlebitis of small venous radicals in other parts of the body are 


reported, in infection from the ear a positive blood culture should 
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be regarded as diagnostic of phlebitis of a large venous sinus.” 
The difficulty in such cases is to rule out a small mural or bul- 
bar thrombus, undetected at operation or autopsy, and the re 
marks of Libman’® in 1912 are still pertinent: “The general con- 
clusion one can draw from the literature on clinical and experi 
mental investigations above presented is that while there seems 
to be a certain amount of evidence that general infections may 
occur without involvement of the sinus such an occurrence 1s so 
infrequent that it plays no role in actual practice and that one has 
no way of knowing that a given case is the exceptional one in 
which a thrombosis is not present.” 

Blood culture has a secure place in otology, even though 
writers regard it somewhat differently. Lillie’! says that “blood 
culture is far more important than a leukocyte or differential 
count.” Kopetzky? on the other hand, feels that too much rel 
ance has been placed on blood cultures, that it 1s a mistake to wait 
for them, and that more attention should be paid to other phases 
of the blood picture. Eagleton recommends daily blood cultures, 
saying that while one or a series of negative reports means 
ing, one positive report means everything and Dench 
that a “positive blood culture in a case of suppurative otitis with 
symptoms of sinus thrombosis renders the diagnosis absolutely 


certain.” 


Blood cultures may be positive in diseases such as erysipe 
las, angina, endocarditis, pneumonia or typhoid fever. The first 
three are most apt to complicate an ear lesion. After eftcient 


blood vessel surgery continuation of a positive blood culture 
means either that the organisms are multiplying in the blood o1 
that an endocarditis is present. 

The consensus of opinion is that a positive blood culture, all 
other causes being excluded, means thrombophlebitis of a major 
vessel, and is to be taken as an indication for isolating the ear 
from the general venous circulation. 

Libman-® gives very concisely the causes for a negative blood 
culture in the presence of thrombosis. The organisms may be too 
few in the specimen taken, improper or incomplete cultural meth 
ods may be used (both zrobic and anzrobic organisms should be 
sought), the cultures may be made too soon, or they may be made 
after the discharge of organisms from the local focus has stopped, 
the bacteremia may be intermittent and the culture made at the 


improper time, the blood may be so bactericidal that the organ- 
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isms do not live for any length of time, the ends of the clot may 
be sterile, the thrombus may be infected but may completely 
block the vessel, or the thrombus may be sterile. 

A consideration of these facts explains the statement that 
one or a series of negative blood cultures does not rule out sinus 
thrombosis, and that in the presence of aural sepsis it 1s not wise 
to wait for a positive culture before resorting to surgery. 

Septicemia complicating rhinological conditions is not com- 
mon although Libman’® states that positive blood cultures may be 
obtained in cases of severe accessory sinus disease and nasal in- 
fection The bacteremia which complicates infections of the 
upper lip and vestibule of the nose are well known, as is also the 
cavernous sinus thrombosis which not frequently ensues in such 
a situation. One finds an occasional case report of bacteremia 
from organisms commonly found in the nasopharynx, such as 
micrococcus pharyngitidis sicce. Such findings, however, are 
nfrequent when compared with those obtained in aural sepsis. 

karly and transient bacteremia offers the only explanation 
for the sequela of acute angina. Tanaka and Crowe? state that 
in ordinary chronic tonsillitis the lining epithelium of the crypt 
is replaced with sear tissue. Qeccasionally definite ulcers are 
found. In other cases large numbers of blood vessels have been 
thrombosed and they afford a path for the entrance of bacteria 
into the blood stream.” Ballenger’? goes into the question of bac- 


1 
} 


teremia associated with acute hemolytic stereptococcus throat in- 
fections and states that “the fact that complications of acute 
angina are due to blood stream infection 1s becoming increas- 


ingly evident” and mentions among such complications peritonm- 


~ 


1 


lis, appendicitis, deep wound infections, and acute thyroiditis. He 
feels that a bacteremia secondary to an acute throat infection 1s 
probably a common occurrence and possibly is the usual ac- 
companiment of this tvpe of infection. He also feels that with 
an acute otitis media or an acute mastoiditis complicating an 
acute streptococcus angina a positive blood culture of hemolytic 


streptococcus is not of as great diagnostic import, so far as 
thrombosis of the lateral sinus is concerned, as are cultures of 
other pus-producing organisms. Claus*°® reports a series of twen- 
tv-eight cases of post-anginal pyemia with hemolytic streptococ- 


cus bacteremia in several; various organisms have been isolated 


from the blood in agranulocytic angina. 
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BLoop CHEMISTRY 


Blood chemistry, while of but limited value in diseases of 
the ear, nose and throat, is frequently necessary, particularly the 
study of blood sugar in surgical cases. This should be made in 
all diabetics, especially those coming up for operation, and the 
patient prepared by careful feeding and the administration of in 
sulin. This, however, should be done under the supervision of an 
internist. Hemorrhagic mastoiditis is apt to progress rapidly and 
painlessly in a diabetic ( Nopetzky?) and early operation may be 
necessary . 

I-stimation of blood calcium has been used by Kopetzky and 
Almour*? in the study of undifferentiated deatness. These auth 
ors studied a group of cases of middle ear deafness in which the 
diagnosis of otosclerosis was not certain. They found that the 
greatest number of patients with diminished blood calcium com 
cided with those having a true otosclerosis, and that altered cal 
cium content was associated oftener with heredity and ratsed low 
er limit than with prolonged bone conduction, history of infec- 
tion or pregnancy. In eleven out of twelve otosclerotics blood cal 
cium was altered. They concluded that altered calcium metabol 
ism is corroborative evidence of otosclerosis in a patient with 
deafness and heredity, and that when the deafness began with 
infection or pregnancy and the patient has an elevated lower 
limit and prolonged bone conduction, either increase or dimuni 
tion of calcium content, and particularly the latter, suggests oto 
sclerosis. 

Vermes and Brigel®’, in an extensive study in Neumann's 
Clinic, made the following observations: Blood calcium in oper 
ated and non-operated cases of acute suppurative otitis media 
and acute exacerbations of chronic suppurative otitis media usu 
ally shows some increase, which fluctuates, and is dropping at the 
time when surgical indications are present. Increased calcium 
content is found after bone trauma, such as mastoidectomy. Non 
suppurative lesions of the middle ear show normal findings. Cases 
coming to operation late are apt to show normal calcium content 
because the destructive stage has passed and reparative processes 
are appearing. These findings are explained by the fact that bone 
inflammation causes increased absorption of calcium. No op 
erative indications can be drawn from the study of blood cal- 


cium. 
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Novak*’ in a study of hyperesthetic rhinitis, found some of 
the patients to have a hypocalcemia but does not believe this to 
be a constant or important finding. 

riesner and Rosen*? report a series of cases in which the 
calcium content of the pus from lesions in bone and in soft tis- 
sue was analyzed, using the method of Kuttner, and Kuttner’s 
colorimeter. In general, they found that the pus showed more 
calctum when there was a destructive bone process, abscess of 
soft parts showing an average of from 7 to 9 mgms. of caicium 
per 100 ce. of pus, and disease of the bone showing an average 
of from 18 to 33 mgs. per 100 cc. They found the method a 


helpful guide but could derive no operative indications from it. 


BLEEDING AND COAGULATION TIME 


Bleeding and coagulation time are of interest on account of 
their relation to surgical procedures; their value has been ques 
tioned and reports indicate a wide divergence of practice in their 
application. 

leeding time is the time during which bleeding occurs from 
a stab incision made with a small lancet or needle, either in the 
lobe of the ear, or the finger. Ovsler*! states that it makes no 
difference whether the cut is short or long or whether, within 
certain limits, it is superficial or deep. Dukes’ method is widely 
used ; the incision is made and a drop taken up on blotting paper 
at regular intervals—usually 30 seconds—until bleeding stops. 
lf this occurs within five or ten minutes one may assume slight 
prolongation of bleeding time; when the twentieth drop is one- 
half the size of the first there is moderate prolongation. If the 
twentieth drop is as large as the first there is great prolongation. 
In a questionable case the test should always be made at more 
than one place in the skin, and at different times, on account of 
the variation which the case may present. 

Bleeding time does not necessarily parallel coagulation time; 
it depends on numerous factors, such as the presence of tissue 
juice, (thromboplastin), elasticity of the skin, sclerosis of the 
vessels and the mechanical and chemical action of blood plate- 
lets. Hemorrhage is controlled by the formation of platelet 
thrombi in the injured capillaries.47 When the platelets are re- 
duced, as in purpura hemorrhagica, bleeding time is prolonged. 


Chis is explained by the fact that the clot keeps the tissue juice 
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from reaching the open vessel and by a peculiarity of the plate- 
lets which prevents their normal agglutination and disintegration. 
Normal bleeding time is from one to three minutes but may be 
as long as eight. It is prolonged in severe anemias, when the 
fibrinogen content is low (chloroform or phosphorus poisoning ) 
and in destructive bone disease. In thrombopenic purpura ( pur- 
pura hemorrhagica) it is greatly increased. In all other purpuras 
it is normal. Some writers have found it normal in hemophilia, 
others prolonged, but rarely as long as in purpura hemorrhagica, 
being usually less than eight minutes. Duke found it normal in 
jaundice. 

Coagulation time is the time required for the blood to clot 
outside the vessel; it is influenced by the temperature of the con 
tainer, size of the drop, smoothness and cleanness of the instru- 
ment, and the method which has been used in withdrawing the 
blood. Blood taken from a puncture wound will contain some tis 
sue juice and will have a shorter coagulation time than blood 
drawn by venipuncture. Howell!’ gives coagulation time as 
twenty minutes (thirty to forty by venipuncture) and Lee and 
White** as ten minutes; their methods with venipuncture are 
widely used. 

Coagulation time is important only when it shows marked 
prolongation as in hemophilia; Osler states that such variation is 
the only constant pathological sign of this disease. Slow coagula 
tion is due to delay in the formation of thrombin, not to the 
action of thrombin or fibrinogen. In any case in which there is 
a question of hemophilia venipuncture should be used; by this 
method clotting time may vary from four to forty minutes; when 
obtained from an incised wound it may vary from five to nine 
minutes. Coagulation time is prolonged in melena neonatorum, 
obstructive jaundice, some of the anemias, leukemia, and some 
of the severe infections such as pneumonia. It would appear 
that bleeding time is of greatest value in thrombopenic purpura, 
(purpura hemorrhagica) and possibly in hemophilia, although it 
may be normal in the latter condition, and that coagulation time 
is of particular value in true hemophilia. 

The relation of coagulation time to post-operative hemor 
rhage has prompted several recent reports. Kleinert*> found 
routine coagulation time of little value and thought there was no 
particular relation between prolonged coagulation time and _post- 


operative hemorrhage. Other things, such as the age of the 
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patient, blood pressure, sclerosis of the vessels, and personal and 
family history are of more importance in warning the surgeon 
of hemorrhage. MelWinney*® thinks that the test is of no special 
value but should be done as a matter of protection in case any 
question arises, and to satisfy the requirement of the patient. 
Many of them know that such a test is frequently done and do 
not feel that all precautions are being taken unless it is made. 
The normal time varies from one to eight minutes; the test would 
be more valuable 1f we had a more reliable technic. Hunt?7 found 
from a questionnaire that the capillary tube method is the one 
most commonly used in the determination of coagulation time, 
that the test has but little bearing on post-operative hemorrhage, 
that it is not necessary if a proper history has been taken and a 
caretul physical examination made, but that in all doubtful cases 
both clotting and bleeding time should be done. His report would 
indicate a wide variation in this practice, many surgeons always 
using it, others never using it, and others using it in selected cases. 
It appears from a study of all reports that coagulation time un- 
der fifteen minutes has no particular relation to post-operative 
hemorrhage and that in cases where these tests show the most 
variation, bleeding time in purpura hemorrhagica, and coagula- 
tion time in hemophilia, the diagnosis can be equally well estab- 


lished by physical examination and history. 
WASSERMANN 


Phe following statements relative to the practical value of 
the Wassermann reaction may be made :* 

1. It is of special value in extra-genital sores and atypical 
lesions of all Stages. 


2. A negative reaction is of less value than a positive. 


, 


3. In early latent syphilis after the chancre has healed and 
before secondary lesions have appeared the Wassermann is the 
only diagnostic test. 

| It is often the only diagnostic aid in late and tertiary 
syphilis. 
5. It may be negative in the blood serum and _ positive in 
the spinal fluid in cases of cerebrospinal syphilis. 

6. A persistently positive reaction means the presence ot 
living spirochetes in the be «ly. 

Syphilis occurs not infrequently in otolaryngology and the 


Wassermann reaction should be used freely in attempting to 
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clear up the diagnosis of obscure lesions. Fournier?’ found &50 
extra-genital chancres in 10,000 cases of primary syphilis, and 
of these 75 per cent were in the region of the head, mostly about 
the mouth and throat. Fifty per cent of all extra-genital chan 
cres were on the lips. 

St. Clair-Thompson* has this to say about the occurrence of 
syphilis in the nose and throat. “Primary syphilis of the nose 
has been diagnosed but is rare. Secondary syphilis of the nose 
is almost unknown, being most commonly seen as the “‘snuttles” 
in infants suffering with hereditary lues. It may give a very 
persistent nasal catarrah in adults, which resists all treatment and 
does not respond to cocain. Mucous patches in the nose are 
rare.” 

Tertiary syphilis of the nose is found in the form of gumma, 
which is the foundation of all manifestations of that stage which 
appear in the nasal cavity, such as typical gumma, with or with 
out ulceration, perichondritis, with or without necrosis, and certain 
tvpes of atrophic rhinitis. The Wassermann should be used in 
cases of atrophic rhinitis, perforation of the vomer, ulcerative 
processes, sequestra, or perichondritis. It is a good preoperative 
measure in certain patients who are to have nasal surgery, par 
ticularly submucous resection, especially when there is any sug- 
gestion of syphilis. Such surgery should not be done if there 
is any evidence of an active process in the nose. (ccasionally a 
Wassermann test will reveal the cause of delayed healing after 
submucous resection when the nose fills up with a gummy, ad- 
hesive process. Such cases may clear promptly under specitic 
treatment. 

Secondary syphilis of the larynx manifests itself usually in 
the form of erythema or mucous patches. Tertiary syphilis of the 
larynx takes the form of gummatous infiltration with or without 
ulceration. Due to the fact that syphilis of the larynx may oc- 
cur with or without tuberculosis and carcinoma the Wassermann 
reaction in a suspected lesion of the larynx does not have an ab- 
solutely conclusive significance. A positive Wassermann in the 
presence of such a lesion means, as before stated, that the pa- 
tient is syphilitic. It does not necessarily mean that the lesion 
under consideration is luetic. St. Clair-Thompson, in summing 
up the situation says: “The Wassermann reaction is helpful but 


not conclusive.” 
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In otology the indications for the Wassermann test are per- 
haps more limited than in rhinology and laryngology. Rarely, 
ulcerative lesions of the canal or auricle are leutic®?!. The 
role of syphilis in diseases of the internal ear is well known; 
suffice it to say that any case of sudden profound deafness, with 
marked diminution of bone conduction and depression of the 
upper limits of hearing, or any case of sudden, severe tinnitus and 
vertigo should have a Wassermann. It should be done in cases 


of congenital deatness. 


CEREBROSPINAL FLUID 


The normal pressure of the cerebrospinal fluid is always the 


same as the general intra-cranial pressure as measured in the 


torcular herophili and varies from 60 to 150 mm. of cerebrospinal 
+] 


uid, being greater in the ventricles than in the subarachnoid 
space. Increased pressure is seen in cases of cerebral tumor, 
hemorrhage, hydrocephalus, meningitis, and encephalitis; it may 
reach 500 or 1,000 mm. of fluid. Low readings are found when 
the fluid in the spinal column is not in full communication with 
that within the cranium, as in spinal tumor, Potts’ disease, spinal 
and cerebrospinal meningitis with adhesions, or in spinal com 
pression. 

Changes in appearance may be due to the presence of color 
or turbidity, neither of which is ever present in a normal fluid. 
Coloring varies from a faint, pale vellow to a deep chrome. It 
is seen in meningitis; a yellow color 1s constantly present in sub- 
arachnoid hemorrhage. 

Turbidity may vary trom a slight trace to that of thick pus. 
When only a trace 1s present one must rule out chemical coagu- 
lants, such as carbolic acid or alcohol, which may have been pres- 
ent in the needle, or traces of blood. Turbidity is caused by the 
presence of cells, organisms, or fibrin web. Neutrophils are more 
likely to cause turbidity than lymphocytes but the clouding de- 
pends on the death and degeneration of cells rather than on 
their nature. A count of over 300 neutrophils usually gives an 
obvious turbidity, while one may have over 500 lymphocytes 
with a clear fluid. Cloudiness is no indication of the severity of 
the infection. 

The fibrin coagulum, which is the most delicate test for 
fibrinogen, is often missed because the fluid is shaken up in 


transport to the laboratory; when a fluid is being examined a 
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small portion should be saved with the object of watching for the 
formation of the web. This may vary from a fine, delicate skein 
to solidification of the whole tube and is particularly apt to be 
found in tuberculosis and syphilis, especially with highly albumi- 
nous fluids. Any increase in protein above 100 mgms. per 100 cc. 
may be accompanied by fibrin coagulum; it may not form, how- 
ever, owing to the absence of the fibrin ferment, even in the pres- 
ence of considerable fibrinogen. This may be supplied by the 
addition of a drop of fresh blood or serum, when coagulation will 
occur, 

Neutrophils are not found in normal tluid but even a trace 
of blood will cause them to appear. They are seen in pathologi- 
cal conditions, especially acute infections and are apt to dominate 
the picture in acute coccal meningitis and cerebral abscess; 
they may constitute fifty per cent of the cells in tuberculous 
meningitis and poliomyelitis. Lymphocytes are found particu 
larly in syphilitic conditions and out-number the other cells ex- 
cept in acute epidemic, coccal meningitis and brain abscess. Large 
mononuclear cells (endothelial cells) are always present in patho- 
logical tluid but never constitute more than ten per cent of all 
cells. Eosinophils are present in small numbers in acute menin 
gitis. Plasma cells are characteristic of chronic diseases of the 
cerebrospinal system. Compound granular corpuscles are seen 
in cerebrospinal lues, and tuberculous meningitis; macrophage 
cells occur in subarachnoid hemorrhage and tumor, but have no 
special pathological significance. 

The normal fluid contains very few cells. Nonne gives 5 
per cubic mm. as normal. Other writers say that three is the 
average and that anything above four is pathological. Green- 
field and Carmichael*? classify pleocytosis as follows: 5 to 10 
per cubic mm.—slight, 10 to 50—moderate, 50 to 250—severe, 
and above 250, extreme. 

These authors divide the cytological changes into three types, 
the first, in which are found lymphocytes and endothelial cells of 
the so-called mononuclear type, the second, in which is found the 
mononuclear cell with some pathological cell, such as the neutro- 
phil, and the third, which is essentially neutrophilic ; they point out 
that with slight reaction the lymphocyte is the cell most apt to be 
found, with severe reaction (50 to 250 cells) both the mononu- 
clear and the neutrophil, and in the very severe tvpe the neutro- 


phil. 
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The estimation of protein has been of value in measuring 
inflammatory changes in the meninges. The two proteins most 
commonly found are globulin and albumin, the latter present in 
the greater amount; there is no known condition in which globu- 
lin exceeds albumin. A mild or moderate increase in protein is 
the commonest chemical change in the cerebrospinal tluid; a 
great increase is rare. The normal content is from 25 to 1OO mgm. 
per 100 ce.; increase up to 500 mgms. is seldom seen; content 
above 500 mgms., rare. Increased protein is apt to occur as 
an isolated phenomenon or with altered color and increase of 
cells, and is characteristic of brain tumor, cord tumor, cord com- 
pression, and localized spinal meningitis. Increase of protein 
with increase of cells is the commonest pathological finding and 
is seen in all forms of meningitis, acute, subacute and chronic, 
and in various other lesions, but the protein increase is not always 
parallel with the cell increase. In general, in meningitis the pro- 
tein does not rise above 200 mgms. per 100 cc. of fluid; rarely 
it goes to 750, 2,000, or even 3,000 mems. Such fluids, with 
scant or absent cells suggest a meningitis limited to the upper 
part of the cord and base of the brain. 

Galucose is normally present in amounts varying from 45 to 
85 mgms. per 100 ¢.c. The blood contains more sugar than does 
the cerebrospinal fluid and its sugar content varies more rapidly 
with physiological and pathological conditions than does that of 
the spinal tluid. Increased glucose content in spinal fluid is seen 
as an accompaniment of increased blood sugar in diabetes mellitus 
and acute nephritis, and may reach 100 mgms. per 100 ¢.c. in 
many general diseases. Diminution is a cardinal sign of acute 
meningitis, Whether tuberculous or coccal, but is usually slight in 
the early stages; in late stages sugar may be absent. This is due 
to the presence of ferments which result from cellular disinte- 
gration, or of organisms which use glucose as food. The varia- 
tion in glucose is most important in acute meningitis. 

Chlorides are normally present in from 720 to 750 mgms. 
per 100 ¢.c. of spinal fluid. This figure is so constant that any 
variation is regarded as pathological. Any increase above 750 
mgms. is indicative of renal deficiency; figures lower than 720 
mgms. are always important and usually pathological. Certain 
conditions, such as brain tumor and cerebral abscess may give a 
cvtological picture much like acute meningitis which may be 


ruled out by normal chloride content. A progressive lowering of 
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the chlorides means invasion of the subarachnoid space ; in acute 
meningitis the figure may drop to 650 mgms. per 100 cc. In 
tuberculous meningitis particularly, the diagnostic value of che 
chloride content is second only to that of the presence of tubercle 
bacilli. The chloride in cerebrospinal fluid never falls below the 
blood chloride; progressive lowering or a single low reading is a 
bad sign. 

Increased meningeal permeability appears in_ pathological 
conditions and has been made use of as a diagnostic aid. Sodium 
nitrate particularly has been so used. One gram by mouth for 
each 30 kilos of body weight should normally show trom 1 to 
1.5 mgms. per 100 ¢.c. of spinal fluid in three hours. In menin 
gitis this may be increased to 5.5 mgms. and in tuberculous men 
ingitis to 8.5 mgms. 

Kafka in 1912 found that uranin (sodium fluorescein) by 
mouth in 6 to 8 gram doses appeared in the spinal fluid in 
30 per cent of non-syphilitic and 100 per cent of paralytic cases. 
In the majority maximum elimination was at the end of three 
hours but traces appeared anywhere from one to seventeen 
hours. 

Most writers describe a serous meningitis, a suppurative 
meningitis, and a condition known variously as meningism or 
meningismus. Suppurative meningitis is divided into circum 
scribed and diffuse and the same classification is occasionally 
found in the descriptions of serous meningitis. 

By serous meningitis is meant an intlammatory condition of 
the arachnoid or pia, usually secondary to some lesion, such as 
extra-dural abscess, in which these membranes, though congested 
and edematous, have escaped actual invasion, there being present 
secondary edema but no pus or bacteria (Kerrison?’). Politzer*! 
describes a serous infiltration of the pia mater caused by in- 
flamed meninges and accompanied by an increase in the amount 
of cerebrospinal fluid. Greenfield and Carmichael*? state that 
the term includes a great variety of mild infections of the menin- 
ges due to the presence of avirulent organisms in the subarachnoid 
space, or a more virulent organism in the layers of the dura or 
the subdural space. Kerrison states that in purely serous menin- 
gitis organisms and pus cells are not usually found but Yerger,*4 
in a recent study, found organisms in 30 per cent of the cases 
with a cell count of 250 or less. In this type of meningeal in- 


volvement the fluid is usually clear but on occasion may be 
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cloudy; there is usually no color and the pressure is increased. 
The count is usually low (below 250 per cubic mm.) and the 
cells of the Ivmphocytic tvpe, although the neutrophil may pre- 
late Globulin is ing reased: sugar is diminished or absent. 
By circumscribed. suppurative meningitis is meant a pro 
cess limited by marginal adhe sions which prevent a diffuse men 
Ingitis but do not kee P organisms from rea hing the spinal canal. 
The fluid may vield both cells and organisms and “the presence 
of pus and bacteria in the uid may constitute no « vidence of the 
existence of what may properly be called 4 diffuse, purulent 
meningitis ( Kerrison Politzer describes 4 leptomeningitis cir- 
cumseripta, which is a walled oft collection of pus between dura 
and pia, and Yerge mentions a circumscribed. suppurative men 
ingitis which includes the cases of so-called protective or sympa 
thetic meningitis The fluid js turbid o1 frankly purulent and 
may present a faint greenish y llow or vellow color: the pressure 
Is increased. The cells vary trom 250 to 5.000 « Yergers3). He 
makes the cell count one of the criteria for differentation of 
circumscribed from diffuse meningitis, counts under 5,000 usually 
Indicating a cireums ribed process and those above 5,000 a dif 
fuse process. Thi cell predominating is the neutrophil. The 
total protein may vary trom 100 to 200 mems. per 100 ce. 
Globulin is’ increased Sugar is reduced or absent and the 
chlorides may be reduced as low as 600 to 650 mgms. per 100 ¢.c. 
Dittuse, suppurative meningitis is a general invasion of the 
Ssubarac hnoid space ly the intectious process, Some authors do 
not divide such a process into circumscribed and diffuse, but 
such a classification js usually found. The basis of classification 
depends on the cel] count and the severity of the bacterial in 
vasion, low counts pointing toward a circumscribed process and 
high counts indicating a diffuse process. Yerget places cases with 
cell count of 5.000 or under in th circumscribed class and 
those with 5,000 or more in the diffuse, and states that the pres- 
ence of bacteria in CCTE brospinal Huid is the best clinical evidence 
of a diffuse meningitis. Kerrison disagrees and Savs that the 
presence of pus and organisms does not necessarily mean a dif- 
fuse, purulent process. Greenfield and Carmichael state that a 
large number of organisms in smear and culture indicates an 
impending diffuse meningitis and_ that diminution of sodium 
chloride to 680 mgms. in a turbid fluid has the same significance. 


Cell counts up to 1,000. protein increase up to 100 mems. and 
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absence of glucose do not necessarily mean diffuse meningitis as 
long as the chlorides remain normal. <A fluid containing only a 
few avirulent organisms does not necessarily mean a diffuse pro- 
cess. Most reported cures of meningitis are those classified as 
circumscribed, with or without organisms, and with low cell 
counts, often predominately lymphocytic. 

The condition known as meningismus usually presents a tluid 
normal except for increased pressure. 

The fluid in brain abscess may be perfectly normal or it may 
present the picture of a circumscribed meningitis with a sterile 
fluid which may be either serous or purulent. The count may 
be very low, under 10, and predominately mononuclear; Yerger 
found it to be under 500 in 95 per cent of his cases. Eagleton 
points out that the count is apt to be high in the early stages, 
dropping later as the process becomes walled off, when it may 
be as low as 250. The pressure is increased, globulin may be 
present and sugar diminished or absent. The spinal tluid findings 
are influenced by the proximity of the abscess to the subarachnoid 
space. Normal fluids may be found, as betore stated, if the ab 
scess is deeply seated and well walled off. If it is near the sur 
face the fluid is apt to show the changes characteristic of the com 
plication accompanying the abscess. In localized processes such 
as extra-dural abscess the picture is apt to be that of serous 
meningitis or circumscribed suppurative meningitis; if true dif 
fuse meningitis is present then the fluid findings will be those of 
the latter process. 

It is important that the spinal fluid be studied in conjunction 
with other signs and symptoms. <A brain abscess may have a 
perfectly normal fluid or it may present the picture of a cir 
cumscribed meningitis. A serous meningitis may or may not 
have organisms as may also diffuse, suppurative meningitis. The 
cell count, while giving us some information, does not definitely 
classify the spinal fluid. In general it may be said that serous 
meningitis is apt to have a clear fluid under pressure with a low 
count, predominately lymphocytic and that suppurative menin- 
gitis is more apt to have a turbid fluid with a high count, essen 
tially neutrophilic, and with a greater number of organisms pres- 
ent. 

Lumbar puncture should be done daily in cases of suspected 
intra-cranial involvement and in the post-operative care of brain 


abscess in which it gives us our most exact knowledge of the 
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changes going on in and about the lesion. It is well to do lumbar 
puncture before operation in chronic, suppurative otitis media ; it 
may reveal the presence of an unsuspected complication. 

In 1925 Dowman?! described compression of the jugular 
veins in the diagnosis of thrombosis of the lateral sinus; Tobey 
and Aver’? reported in greater detail their experience. The pro 
cedure 1s based on the work of Oueckenstedt and depends on 
variation of pressure of cerebrospinal fluid. Absence of rise of 
fluid pressure on jugular compression may indicate spinal sub 
arachnoid block, as seen in cord tumor and tumor of the cere 
bellar fossa, or venous blocking, as seen in sinus thrombosis. 

Phe test is made by doing lumbar puncture, using either a 
water or mereury manometer, and then gradually compressing 
first one and then the other internal jugular, noting the variations 
recorded in the fluid column. In thrombosis the pressure will be 
increased two or three times normal when the patients jugular is 
compressed, while pressure over the thrombosed vein causes no 

e or a slow rise of from 10 to 20 m.m. This is usually indi 
cative of complete obstruction. Partial obstruction gives less 
striking results. 

The procedure oceasionally shows no rise of pressure when 
obstruction is absent. This is usually attributable to the fact 


that the pressure ts abnormally low or that the jugulars are inac 


cessible low pressure may be corrected by the injection of 10 
to 20 ¢.c. of salt solution when the test may show normal re 
sults \bnormal increase of pressure in the absence of obstruc 
tion is usually due to carelessness in making the test. The authors 


found that a ditterence of 50 m.m. between the two sides was un- 
usual and one of 100 m.m. was exceptional; with a normal initial 
pressure (150 m.m.) the rise will seldom be less than 50 m.m. and 
more likely will be over 100. 

\natomical variations in the veins explain slight rise of 
pressure sometimes obtained after compression of the thrombosed 
side. The test must be carried out under exact technic. Death 
from medullary pressure is possible; acute meningitis precipitated 
by the procedure was not noted. 

Gaillard and Mayoux®® consider the test an excellent means 
of diagnosis in block of the subarachnoid space. Not only must 
the subarachnoid space be free but the venous system must be 


normal in order to demonstrate normal resistance to jugular com 


pression. Elevation of pressure may transmit itself from the 
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jugular to the cerebrospinal fluid by anastomosis between the 
lateral sinus and the internal jugular which are insufficient in 
most cases to render the test inaccurate. These authors do not 
feel that compression of the cervical sympathetic plays any part 
in the result. QOmne case is reported in which the test was posi 
tive, although the sinus was normal, and one in which the test 
was negative in the presence of a thrombosed sinus. In the first 
instance increased pressure was due to compression of the sinus 
by a perisinus abscess. Such pathology, however, does not always 
give a positive reaction. They conclude that the test 1s of definite 
value in diagnosis of thrombosis of the lateral sinus and recom 
mend its systematic use, bearing in mind the possible causes of 
error. 

Aubry*? reported a case of obliterative thrombophlebitis in 
which the test was negative; this was explained by the slow evo 
lution of the occluding process and by coincident serous menin 
gitis which had persisted for a long time after disappearance of 
the focus of infection. 

Mayoux®* concludes that Queckenstedt’s test is of great in 
terest in the diagnosis of thrombosis of the lateral sinus and 


should be included in daily practice. 


BACTERIOLOGY 


A great many studies have been made of the bacteriology of 
acute and chronic infections of the middle ear; the streptococcus 
hemolyticus, the pneumococcus, the streptococcus mucosus ( pneu- 
mococcus type IIL), and the staphylococcus, have been named as 
the most important, with a long list of other organisms which in- 
cludes the diphtheroid bacillus, bacillus proteus, bacillus pyocy 
aneus, and bacillus coli. The exact relative importance of the 
first group has varied somewhat with different writers but in 
recent literature the most importance, particularly as regards the 
severity of the infection and tendency to produce intra-cranial 
complications, has been attributed to the streptococcus hemolyti 
cus and streptococcus mucosus, with the other organisms playing 
a minor role. 

Bacteriologic studies of acute ear infections are best made 
at the time of paracentesis or spontaneous rupture, under condi- 
tions which as far as possible avoid contamination from the skin 
of the canal; the organism responsible for the pathology can be 


recovered in most cases. Contamination soon occurs and the 
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primary organism may be overgrown by invaders so that cultures 
taken from an acute otitis media of several days’ duration are 
much less reliable in telling us the organism primarily responsi- 
ble. This is true also of cultures taken in chronic, suppurative 
otitis media in which contamination has long existed so that the 
original infection has been overgrown and perhaps lost. Cul- 
tures taken under such conditions have very little value. 

(One of the best recent studies of the bacteriology of acute 
otitis media is that of Valentine’? who tollowed a series of acute 
middle ear infections over a considerable period of time and at- 
tempted to correlate the changing bacteriologic picture with the 
varving clinical appearance. She found, as have most other 
writers, that the original infection 1s monobacillary ; after a few 
days it becomes mixed due to contamination. Beta hemolytic 
streptococcus was the probable cause of infection in over 50 pe 
cent of her cases; there was marked correlation between the bac- 
teriology of the throat and ear when the beta hemolytic strepto- 
coccus, the green streptococcus, or the pneumococcus was found in 
the aural secretion. The green*streptococcus is found in normal 
throats. Beta hemolvti streptococcus 18 easily overgrown 
by staphylococcus and diphtheroid bacilli, and normal 
throat inhabitants such as the’ green streptococcus, and 
gram negative coccus come to the foreground. This has 
been mentioned by other writers who have referred to 
the disappearance of the secondary invaders under treatment 
and the later reappearance of the primary organism with exacer- 
bation of symptoms. Ninety per cent of the cases showing beta 
hemolytic streptococcus in the ear showed the same organism in 
the throat. The pneumococcus was found in much smaller num- 
ber and the staphylococcus alone in 22 per cent of the acute cases 
and alone or combined with other organisms in 70 per cent. The 
question of contamination enters in here very largely. The diph- 
theroid bacillus was infrequent in primary culture but plaved a 
prominent role as secondary invader, being found in 56 per cent 
of the cases after one to three weeks. Valentine’s final conclusion 
was that the acute cases are due most frequently to the beta 
hemolytic streptococcus, the staphylococcus, the pneumococcus, 
and the green streptococcus, and the chronic cases to the staphylo- 
coccus, bacillus pyoevaneus, bacillus proteus, bacillus coli and the 


diphtheroid bacillus. Bacteriology alone does not account for 


the development of chronicity. 





































In the study of acute aural infections certain organisms as 


sume peculiar importance. 


cause a fulminating type of mastoiditis and intra-cranial comph 
cations; hence studies on blood agar plates should always be 
made. The streptococcus mucosus capsulatus, now 
recognized as pneumococcus type III, 
is characterized by its insidious and extensive invasion of bone 
tissue and subsequent sudden onset of intra-cramial complications. 
This organism is easily ’ 
its bile solubility, and by its capsule, and any ear lesion due to it 
should be watched very carefully for early operative indications. 

There are numerous case reports of diphtheretic otitis media, 
and Drury®’ has presented a very thorough study of this particu 
lar infection. 
diphtheria develop some type of acute otitis media; Duel puts the 
figure at ten. 
diphtheria but many of them are due to diphther 
other organisms. 
in a carrier. The infection occurs through the eustachian tube in 
cases of pharyngeal diphtheria; that 


probably comes through the blood stream rathe 


pharynx. 


illi is characterized by watery discharge, sodden appearance of the 
drum, and the possible presence of membrane about the pertora 


tion; such findings would suggest the advisability of culturing 


Only a small percentage of these are 


the discharge on the usual 


anti-toxin. 


Tuberculosis of the middle ear is a disease the diagnosis ot 
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Hemolytic streptococcus is prone to 


is another organism which 


Kerrison states that five per cent of all cases of 


a associated w ith 


A diphtheretic otitis media is occasionally seen 


than trom 


Otitis media due to a pure infection of diphtheria bac 


treatment 


which may be made by bacteriologic or pathologic methods. 


tubercle bacillus is recovered with difficulty from the aural dis 
charge, particularly in the chronic cases, which often show an 
acid fast bacillus which must be carefully differentiated by proper 
staining reactions. 
charge from acute cases. 
by bacteriologic methods involves the collection of the secretion 
and its examination either in smear preparation or by injection 
into guinea pi 
treated with antiformin and centrifuged, while that which is to 
be used for animal inoculation should not, of course, be 
with antiformin. 


discharge or curettage material in 16 per cent of the cases of 


The organism may 


W ingrave®! 


found in the 


An attempt to establish the diagnosis 


The material for smear preparation should be 


reported finding bacilli in either 
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chrome tuberculosis and in &87 per cent of the acute cases. Such 
studies should be made in cases presenting multiple perforations 
of the drum, or in long standing cases which have resisted all 
therapy and in which bacteriologic studies have given no clue. 
(one should bear in mind the possibility of finding Vincent's 
spirochete and the bacillus fusiformis in suppurations of the 
nuddle ear. Pilot and Pearlmen®? found these organisms in the 


foul discharge of chronic, suppurative otitis media, associated 
PI 


usually with streptococcus, pneumococcus, or diphtheroid bacil- 

lus; it was not found in the normal ear canal, in acute infections, 

or in non-tetid discharge The organism comes through the Eus- 
( 1 the 

() veosis 1s another aural infection, the diagnosis of which 

is established by bacteriologie methods. Chisolm and Sutton® 


feel that it is more frequent than is commonly suspected. The 
ung? belong to two families, the mucoracee and aspergillacez, 
seventeen species of which are pathologic for man; ten of these 
have been reported in various ear conditions, the most common 
wing the aspergillus fumigatus. These organisms are probably 
never primary invaders but occur secondarily in other pathologi- 


particularly when maceration of the 


cal conditions ; they are tound | 


skin has occurred as a result of trauma or prolonged soaking in 
vate! Phe mycelium may occur not only in the external canal, 
but also in the middle ear itself. If the infection remains super- 


ficial it mav cause only shght itching, a feeling of fullness, and 


npairment of hearing; if the deeper tissues are invaded there 
may be intense itching, with swelling of the canal, tenderness, and 
dull pain. If the middle ear is involved there is rather profuse 
discharge of mucus. The infection, particularly in the dry cases, 


can be recognized by the fine brown, vellow or almost white 


fakes which present in the external canal. The diagnosis is made 
by finding mycelia or spores in the slides or in cultures in Sabou- 
raud’s agar or Raulin’s liquid. 


ric studies of the mastoid at operation indicate 


Dac teriolog 
the responsible organism in a large percentage of cases and when 
an intra-cranial complication is present will frequently reveal 
the organism which is responsible. In acute cases some type of 
hemolytic streptococcus is usually found. In a series of thirty- 
five cases 48.3 per cent showed this organism. Such cultures 


should always be taken whether intra-cranial complication is 


present or not. 
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Among nasal conditions which may be diagnosed by bacterio- 
logic methods are Vincent's infection, diphtheria and primary 
syphilis. Nasal cultures in pharyngeal diphtheria should be a 
matter of routine in convalescence in order to rule out carriers. 
Diphtheria will always suggest itseif when one sees in the nose 
a white, adherent membrane, accompanied by profuse, watery 
discharge and marked nasal occlusion; such membrane may le 
seen in scarlet fever and severe streptococci infections and it 
is quite essential to rule out its specific character. The fusiform 
bacillus and the spirochete of Vincent have been reported in s« 
vere nasal lesions, particularly in small children, and smear ex- 
amination should always be made when there is infection of un 
known etiology, particularly if accompanied by profuse, bloody 
discharge. 

Dark field examination for the spirochete pallida should be 
made in all lesions about the nose when there is any possibility 
of the condition being syphilitic. Chancre of the septum ts a 
comparatively rare occurrence but occasional cases are reported 
and demonstration of the specific organism will allow treatment 
to be started when it is of greatest value. 

The bacteriology of the throat, like that of the ear, has been 
the subject of many elaborate researches, most of which have 
concerned the hemolytic streptococcus. Pilot and Davis®? found 
this organisni in the crypts of 95 per cent of excised tonsils, 
on the surface of 61 per cent of such tonsils, and in 43 per cent 
of nasopharynges. Bloomfield® found in the normal throat a 
non-hemolytic streptococcus, a gram positive coccus, and the 
influenza bacillus and in lesser numbers pneumococcus type IV, 
the diphtheroid bacillus, and the staphylococcus. He found that 
the beta hemolytic streptococcus is not a normal inhabitant of 
the throat and that its presence indicates a focus of intection; 
it was present in 9.5 per cent of the tonsillectomized cases and 
in 41 per cent of patients with tonsils. It 1s particularly located 
in the bottom of the crypts. 

It is academic to speak of the diagnosis of diphtheria by 
bacteriologic methods and yet there are one or two points which 
might be mentioned. In suspicious cases one should not be satis 
fied with one negative culture but should continue taking them 
daily until the case either clears up or the diagnosis is established. 
Here, as in other laboratory methods, a negative result does not 


rule out the condition suspected. Cases have been reported in 
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which anti-toxin was withheld on account of negative cultures 
only to be given too late after positive cultures had been obtained. 
The common practice of smearing the swab over the surface of 
the membrane is not the best way of taking the culture. If pos- 
sible the membrane should be lifted up and material obtained 
from its edge, or preferably under surface, where the organisms 
are most apt to be found. Many bacteriologists will not make an 
absolute diagnosis of diphtheria from the smear preparation but 
prefer to wait for an eight or ten hour culture. 

Infection with Vincent’s spirochete and fusiform bacillus is 
common and its diagnosis well understood. The organisms are 
found about the teeth and tonsils in poor hygienic conditions and 
are frequently responsible for severe gingivitis and_ tonsillitis 
he presence of a few organisms in the smear is not sufficient 
evidence for concluding that they are causing the pathology 
present; they should predominate to permit this conclusion. 

Pilot and Brams®® found the fusiform bacillus in 82 per cent 
of extirpated tonsils and 32 per cent of extirpated adenoids and 
the spirochete of Vincent in 25 per cent of such tonsils and 2 per 
cent of such adenoids. 

The dark field is important in the diagnosis of suspicious 
lesions in the mouth and pharynx, particularly the primary sore 
and the mucous patch; it should always be done when there is 
any questionable ulcer in these areas. 

\ctinomycosis is a disease which is peculiarly apt to be 
found about the head and neck. New and Figi®? report a series 
of 157 cases, 107 of which occurred in these areas, and state that 
the cervico-facial group makes up the majority of these infec- 
tions. Actinomycosis of the tongue is reported in increasing 
number and in any obscure lesion of the tongue, glands of the 
neck, skin or subcutaneous tissue of the cervico-facial region in 
which malignancy, Hodgkins, or phlegmon is suspected, watch 
should be kept for the ray fungus and sulphur granules of acti 
nomycocis. These are the macroscopic vellowish white bodies 
seen in the discharge from actinomycotic cavities and should al- 
wavs be looked for, particularly in freshly opened pockets and 
deep crypts. Diagnosis is made by crushing a suspected granule 
between slides and examining for the characteristic mycelia and 


spores of actinomycosis. The organism is grown culturally but 


it is not a simple matter. If mixed infection is present the fungus 
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may not be found in the discharge, but must be looked for in the 


tissues themselves. 


PATHOLOGY 


Pathologic studies have but a limited use in otology inasmuch 


as malignant disease of the ear is not common. In a case with 


polyp or granulation tissue which bleeds freely, recurs promptly, 


or has any feeling on palpation suggestive of malignancy, biopsy 


should be done. 


It may also be done on granulation tissue from 


chronic suppurative otitis media when the exact etiology is un- 


known and tuberculosis is suspected ; a small bit of tissue may be 


punched out and examined for tubercle bacilli and giant cells. 


Wingrave® 


l 


states that chronic tuberculosis ts characterized by 


the finding, in curettage material of giant cells but rarely tubercle 


bacilli, and that acute tuberculosis more frequently shows tu- 


bercle bacilli, and less often giant cells. 


(ne must be careful to 


differentiate the true giant cell of tuberculosis from the large 


mononuclear cell frequently seen in non-specitic bone granulo- 


mata. 


In rhinology very much the same general indications for bio- 


psy hold. 


Whenever a case presents in which the tissue has any 


suggestion of malignancy, either in free bleeding, early recur- 


rence, or in the hard consistency of cancer, pathological sections 


should be made; frozen sections during operation are 


OC casion- 


ally desirable when one is desirous of knowing whether the tis- 


sue under immediate consideration is malignant or not. 


Three pathological processes occur in the larynx, which are 


often difficult of differentiation, namely, tuberculosis, syphilis and 


cancer. The question of whether or not biopsy should be done 


in suspicious lesions of the larynx has long been the subject of 


spirited discussion. 


Some maintain that biopsy should not be 


practiced because of the danger of causing metastasis, others that 


it should be done only when all other means of diagnosis have 


been exhausted and the nature of the lesion is still in doubt, while 


others maintain that biopsy, being a harmless procedure, should 


be used freely in every suspicious lesion of the larynx, because 


there are many cases in which the diagnosis can not be established 


without its aid. 


All agree that 


if tissue is taken it should be 


done with the least possible trauma, that crushing and bruising 


manipulations should be avoided, that a sharp punch forceps or 


cutting instrument should be used, and that the procedure should 


not be carried out unless permission has been obtained for im- 
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mediate operation in case malignancy is diagnosed. The ques- 
tion 1s not settled; the solution apparently depends on the ex- 
perience of the individual operator and his ability to diagnose 
malignancy without the microscope. 

Actinomycosis is another lesion that may be diagnosed by 
biopsy, even in the absence of sulphur granules, and the possibil- 
itv should always be borne in mind in obscure lesions about the 
head. Jackson®* has reported a case of blastomy cosis of the lar- 
yvnx, in which the diagnosis was made by biopsy, and culture. 

The usefulness of biopsy in general can be stated by saving 
that whenever we have a tumor, granulation, or ulcer of un- 
known character which is surgically accessible and from which 
tissue can be removed without hazard to the patient, such study 
should be made. One criticism of the use of biopsy has been the 
fact that it is sometimes difficult to be sure the specimen has been 
taken from the true tumor, and not from harmless granulation. 
Tissue should be taken from the edge and from the center of the 
growth; even under such conditions first specimens are occasion- 
ally reported negative and later ones positive. The explanation 
is, of course, that the biopsy missed the tumor the first time and 
found it the next. A second difficulty is the varying reports made 
on the same slide. Despite these shortcomings the procedure is 


well recognized and widely practised. 
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DISCUSSION 


FRANK R. Spencer, Boulder, Colorado: The white blood count 
ives valuable information in differential diagnosis between acute sup 
purative otitis media and acute mastoiditis when high. It is of very little 
or no value in chronic otitis media or chronic mastoiditis. If the count 
is very low or normal, it is of course of no value except with an over- 
whelming acute infection. The white blood count helps in the diagnosis 
of sinus thrombosis as a sudden elevation of the blood count corresponds 
with the sudden elevation of temperature. At most, when the white blood 
count is high it means only an infection somewhere in the body. The 
great importance of blood examination in agranulocytic angina has been 
emphasized by the majority of those reporting such cases. Internists 
tell me they used the Arneth or Schilling test, but found this of very 
little practical value, so it is not used as much as formerly 

The reports in the literature are to the effect that blood cultures are 


of relatively little valu While | am personally in favor of taking a 


blood culture, so few are positive that the negative reports are of little or 
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no value. It is sometimes not to the best interest of the patient to wait 
tor a positive blood culture, just aS it 18 not to the best interest of the 
patient to wait for a positive culture in suspected diphtheria before giv 
ing antitoxin when clinically diphtheria is the most likely diagnosis. W« 
all see very definite cases of sinus thrombosis with a negative blood cul 
ture, yet we do not feel justified in waiting for a positive blood culture 


\ blood culture in meningitis may be positive late in the course of the 
} 


disease, but it is usually negative early The essayist has emphasize 
one very important feature when he says, “The consensus of opinion is 
that a positive blood culture, all other causes being excluded, means 
thrombophlebitis of a major vessel, and is to be taken as an indication 
for isolating the ear from the general venous circulation.” 

The essayist emphasizes the importance of blood chemistry, particu 
larly in diabetics, and the value of insulin. Testing for sugar tolerance 1s 
important. It is also important in tumors of the hypophysis 

We ordinarily test the clotting time of all patients likely to require 
an operation, and in some the bleeding time is also tested. We hav: 
tested the clotting time for 2296 during the past ten vears, but by no 
means have all of these required an operation. This test has been ot 
very little practical value except to impress the patients and the patient's 
relatives with the fact that every precaution is being taken. Many patients 


failed te 


know about the test and are disappointed if it is not made. We 
discover one case of purpura haemorrhagica before operation, with the 
result that the patient died ten days after operation in spite of ever: 
known method to control his hemorrhages. My chief, Ir. Robert Levy 


tells me that he does not pay very much attention to the clotting time 


vet | am sure his results are at least as good as they would be if he 


had the test made routincly 

Doctor Connor does not mention the Hinton test for syphilis. This 
test has been used extensively at the Massachusetts General Hospital for 
the past ten years. Their reports indicate that this test is more valuable 
than the Wassermann. We need constantly to be reminded that any singl 
laboratory test, or any other test for that matter, may be misleading 

Doctor Connor mentions jugular compression for the diagnosis « 
lateral sinus thrombosis as reported by Dowman in 1925.) Crowe of Johns 
Hopkins described this test about 1910, so that it is often known as 
Crowe's test 

One of the most useful methods of securing pus from the middle eat 
in suspected tuberculous otitis media is by means of a small aspirator. | 
am passing around several pictures to show this. The external auditory 


canal and middle ear must be carefully cleansed with cotton wound ap 


] 


plicators and then wiped out with alcohol to avoid obtaining secondary 


organisms. Pus aspirated from the granulations of the middle car will 
often show tubercule bacilli. If not, an animal inoculation may be re- 
quired. However, animal inoculation is not entirely satisfactory he- 
cause the animal may die in a very short time from the secondary organ- 
isms. Haskin and Dryer advocate the use of Petroff’s media, which was 
the original media used by lL)wyer at the Manhattan Eye, Ear, Nose and 
Throat Hospital. They advise that this be used with Miller's later media 


made from the spleen and lymphatic glands of animals. It is easy to get 
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a growth of tubercle bacilli in from ten to twenty days. They also ad 
ise the use of antiformin before staining from tubercle bacilli, but not if 


the pus is to be injected into an animal 


Ik. GorDON Berry, Worcester, Mass Yesterday Dr. Eagleton told 
us to take daily visual fields in our brain abscess cases, but he warned us 
iwainst attempting this task ourselves, or it would not be don Some- 
what the same advice could be given about our carrying out careful 


laboratory tests. This is a most important phase of our work, but many 


us are Incompetent to conduct it, or have not the time. There are 
those who can, however. In proportion to our seeking this laboratory aid 
we will develop our usefulness. Some of our number are themselves 
expert pathologists. Ten years from now laboratory workers will be so 


ndispensable to our best work that we will wonder how we ever stumbled 


through successfully without them. We owe much to Dr. Connor for 


ringing this data before us. Let us illustrate briefly its present clinical 
alu 

\ blood picture is a help in differentiating lymphoid tumors. This 
was shown in a young man of about 23 years. Last Christmas a lateral 


neck swelling was incised and a staphylococcus aureus recovered. The 
wound healed but the diffuse swelling remained Two months ago he 
first came to me tor an otalgia on the same side. There was a little more 
Ivmphoid tissue just behind the Eustachian tube orifice on that side than 
[ thought there ought to be. | probed it and it bled easily \ biopsy from 
this area was reported as lympho-blastoma. We clinched the diagnosis by 
eliminating the leukemias and Hodgkin's disease through a blood exami- 
ition. Of course the neck swelling is now explained as an extension from 
the naso-pharyngeal tumor 
here is sometimes a hazard in relying on the laboratory findings 
Last month | thought | was operating on an old chronic suppurative eat 
ra beginning meningitis. Successively there developed within the next 
week trank evidence of lateral sinus thrombosis, a cavernous sinus on 
that side and then on the other The three operative efforts helped but 
temporarily. The significant point | wish to illustrate is that we would 
not get a positive blood culture until our third attempt, which was after 
the cavernous sinus had become involved. Whether the outcome would 
have been different, none can say, but I delayed tying the jugular 24 
hours because of his apparently fine condition coupled with the negative 
blood culture. 
| was interested in the speaker's conclusions about bleeding and 
coagulation time | do not now rely on this test as a routine, but on the 
clinical history. Each adenotonsillectomy case is asked about any tendency 
to prolonged bleeding. Where there is any suspicion, the venous blood is 
tested rather than that from a superficial puncture. My chtef trouble with 
tonsil bleeding seems to come from cases with undetected mild acute colds 
Lastly, a word about biopsy. I had recently read afresh that some- 
one feared metastatic extension from taking a specimen. This patient had 
been under my observation for several months. The laryngeal tumor at 


the junction of the middle and anterior thirds of the true cord was grow 


ing slowly into the deeper tissues He was about fifty, strong, healthy, 
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never any cough, showing a negative Wassermann, a negative sputum, a 
normal temperature, a negative chest examination, clinically and by x-ray, 
so I did a laryngo-fissure and carefully removed the affected cord with the 
tumor in the middle of it—without an initial biopsy. The pathological rc 
port came back—tuberculosis. In spite of my entreaties, the pathologist 
refused to find any malignancy. 

Our English friends across the water have a convincing and sturdy 
way of doing things. We would profit if we could hear them more often 
Two years ago Sir St. Clair Thomson honored the American Laryn 
gological Association, as Mr. Herbert Tilley honors us today. His com 
ments on the taking of a specimen for biopsy were interesting. He dit 
not think that such a procedure in laryngeal carcinoma would cause an 
extension, but he reminded us of the dithculty of getting a good speci 
men, and that a negative report did not offer proof. Fifty per cent o! 
his operations for cancer of the larynx had been done without biopsy 
In the last analysis he felt that one’s surgical judgment should decide 

Such are my reactions to Dr. Connor's careful paper, a copy of which 
I had the pleasure of reading day before yesterday. I feel sure that man) 
will return home with added determination to go into these laboratory 
details. Not only will our work be more interesting, but our patients will 


profit We are indebted to the speaker 


Dr. RALPH A. Fenton, Portland, Oregon We are indebted to Dr 
Connor for an authoritative monograph for ready reference, something 
with which we can awaken our own local pathologists to some of th 
newer things that we want done. A good many of them are in the habutt 
of doing things in their own way and do not take kindly to suggestions 
from us laryngologists. 

Because of the enormous size of the subject Dr. Connor did not of 
course attempt to cover it all; | would like to add, in regard to lumbar 
puncture, the fact that suboccipital cistern puncture has been found to help 
when lumbar puncture is inconclusive in very severe intracranial complica- 
tions. It has been used a good deal by Lemaitre in Franec 

In respect to the examination of molds affecting the external meatus, 
I might suggest that in addition to the ordinary molds we should look for 
the ringworm fungus, which not infrequently is inoculated into the area 
from infestations of the feet, or of the genital region. We have found 
the use of a platinum loop for cultures a safer thing and one from 
which one can get more accurate conclusions than from the use of 
sterile cotton swabs. We have also found it very useful to emplo; 
Dean’s double cannula in testing out the bacteriology of the maxillary an- 
trum, rather than to rely upon the chance contaminations which are found 
by the ordinary puncture. Another thing we find useful in many of thes¢ 
bacteriological determinations is the use of blood agar containing human 
blood protein rather than blood protein from various animals, This is of 
course of value in the preparation of vaccines. 

Another thing in which we should be after our pathologist friends is 
with respect to the various types of allergic determinations, as to the 
validity of the various series of skin tests, whether scratch or intradermal 
tests. I do not think we should rely upon the instructions sent us with 
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the ordinary list of allergic test proteins by the various commercial manu- 


bacturers 


I want to compliment Dr. Connor on his splendid monograph 


Dr. S. J. Koperzky, New York, N. Y.: This encyclopedic paper must 

he read and re-read to be properly appreciated. | have very little to add 

xcept the Suyreestion that 50 lar aS we are {x ssibly able wi should do 
this laboratory work ourselves 

In the taking of blood cultures | would add that we should be care 

ful not to impinge on the time when primary bacteremia takes plac It 

takes place in many conditions and has no very important pathological 

significance. It disappears in from ten to eighteen hours, It may interest 

u to know that you can get a positive culture if you take the blood right 

ifter a tonsillectomy. There is no pathological significance in this find 


ing. The time at which you take the blood culture is of importance in 


timating the significance of the findings 
In regard to cerebrospinal fluid, | want to stress the necessity of doing 
puncture under control of a manometer, reading your results, and watch 
ng the blood pressure of the patient while you are doing the puncture. 
This increases the safety of the procedure. Very often you should com- 


pare the result of a cerebrospinal puncture with that of a cisterno pune- 
ture, which it is now easy to do without anaesthesia. The chemistry of 
the cerebrospinal fluid should be read in relation to the cytology \nothe; 

nt is that a study of the chlorine in relation to the lessened alkalinits 


the spinal Huid gives you data of ditierent al diagnostic value in the 


The improvement that has taken place in the use of laboratory aids 





il ogy is great, but it is not sufficient. These aids should be used 
so that comparison may be made and progress or retrogressiot 
ted The examinations should be done at regular intervals and_ re 
corded. Only by a study these fluid tissues of the body, as they change 
m ti to time in the course of the disease, can a comprehension be 
acquired of the course the disease 1s taking, and both prognosis and dif 
erential d nosis be aided 
Dr. Connor has presented one of the finest papers on this topic that 
t has I my pleasure to read 
Dr. CHARLES FE. Conne closing | have very little to add to what 
has been said. | would like to second what Ir. Spencer said about the 


inadvisability of waiting for positive blood cultures in cases of suspected 
thrombosis. There are so many other things that can be done in the 
way of study that will help us that | think it is an injustice to the patient 
to delay operation waiting for a culture which may never become positive 

\s to the value of the clotting or bleeding time in tonsillectomy, | 
believe a careful history of the patient and a careful physical examination 
are of vastly more importance 

Dr. Berry spoke of the different interpretations which may be placed 


n biopsy specimens. It is a moot question whether or not biopsy should 


be done in suspected malignancy. Evidently the answer depends upon 


ne’s confidence in his ability to make a diagnosis without the micro 
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I agree with Dr. Kopetzky about the use of serial studies, that one 
should not be satisfied with one white count, one blood culture, one urin 
alysis, but should get a series of examinations so that the biologic reac 
tions of one’s patient may be known 

When one begins to go into the field of laboratory aids in the diag 
nosis of ear, nose and throat conditions one is struck by the number ot} 
points of contact between otolaryngology and general medicine, and the 
further one goes into such a study the more apparent the relationship br 
comes, the plainer it is that the man who is doing ear, nose and throat 
work is not capable of following out the various diagnostic procedures 
that he should use in his cases. He will have to know when his patient 
needs the advice and care of an internist; he will have to know particu 
larly what diagnostic aids are of peculiar value in his own field. There 
are some aids which the ear, nose and throat man should know and _ be 
capable of carrying out; there are others which he cannot be expected to 
know, those that fall more particularly into the field of the mternist. The 
point I would like especially to make is that the ear, nose and throat man 
should be always alive to the situation and call for diagnostic study by the 
internist when necessary. 


I want to express my thanks to the discussers of this paper | 








CONSIDERATIONS UNDERLYING TREATMENT OF 
SINUS DISEASE 


EUGENE R. Lewis, M. D. 
LOS ANGELES, CALIF. 


\mong other branches of the practice of medicine, rhinology 
is very largely concerned with eynthelial tissues.  Rhinologic 
literature is filled with articles describing catarrhal, infiltrative, 
infectious, hyperplastic, degenerative, polypoid and mixed _ path- 
ologies of the commoner intlammatory diseases of the upper res- 
piratory tract; the x ray and the bacteriologic reports appear 
prominently ; surgical procedures are always accorded leading 
interest; diagnosis and differential diagnosis are occasionally 
given special attention; prognosis is generally discreetly rele- 
gated to the background or omitted entirely ; results reported usu- 
ally concern operative recoveries and shed little or no light upon 
the ultimate effects of treatment on the patient. What I have to 
say does not concern new growths, nor do | propose to ask any- 
one to follow me through the usual fields of discussion on the 
off chance of gleaning sufficient to warrant the trouble. This 
paper confines itself to experiences with “sinus troubles,” and to 
certain deductions relating to epithelial tissues. 

Radical surgery in “sinus trouble” has failed to justify it- 
self; it does not rest upon a rational basis; it has been largely 
conceived in anatomic rather than physiologic ideations, and is 
fundamentally unsound. The past decades have witnessed a suc- 
cession of operative procedures which have sprung from in- 
tensive studies of operative technique. The anatomy of ap- 
proach and accessibility, and convenience to the operator, rather 
than the ultimate effect on the patient have been paramount con- 
siderations. There are probably few in this, or any other gather- 
ing of rhinologists who do not share to some degree in impres- 
sions of this general nature. My own post-operative contacts 
with patients almost uniformly confirm the disappointing results 


of sinus surgery; as a rule the original operation is early lost 
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sight of in its numerous progeny of unanticipated secondary op- 
erations and unrealized expectations—always about one lap be- 
hind the will-o-the-wisp cure,—which ultimately leads the pa- 
tient, more or less exhausted physically, morally and financially 
into the arms of medical agnosticism or cultism. The lure of 
surgery rather than the welfare of the patient seems to be the 
only tenable explanation of the multiplicity of recent operations 
on the sinuses in the face of countless discouraging results. Once 
under way, the momentum of the process of these surgical evolu 
tions was tremendous; therapeutic failures, numerous as _ they 
were, were scattered so widely as to exert but little deterrent et 
fect. As a consequence, over thirty vears have passed before signs 
of an arrest could be sensed. However, the end of the third decade 
of the twentieth century is witnessing a very definite revulsion 
against destructive surgery of the nose, a revulsion originating 
not among rhinologists but among patients and their medical ad- 
visors. Physiology rather than anatomy, is finally beginning to 
sway the therapeutic thinking of the rhinologist. 

The common goal of all medical efforts, the well-being of the 
body as a whole, is the product of all the mechanismal factors en 
tering into the life of the individual. Of these physiologic mech 
anisms—the respiratory, digestive, nervous, circulatory, and 
glandular systems may be looked upon as the greater factors, the 
muscular, skeletal, and fascial systems as the lesser factors, bear- 
ing upon general physical and mental well-being. Mutual inter 
dependence and co-operation are the essence of working relations 
between them. 

Physiology deals with material tissues under ordinary liv 
ing conditions. The terms “well” and “ill” are almost as danger- 
ous to use the terms “right” and “wrong,” or “good” and 
“evil.” Living involves endless contacts with environmental in 
fluences and adversities, and these interactions entail endless 
adaptations; successful adaptations, analyzed, turn out to have 
been mainly minor ills—successfully negotiated. The hand wields 
the spade and is blistered—an ill; with persistence it becomes cal 
loused—“adapted” to use the spade. The sun beats upon the 
skin, blistering it—an ill; with persistent exposure it becomes 
tanned—“‘adapted” to withstand the sun’s rays. The sea-level 
dweller falls ill in the thin air of Pike’s peak ; continued exposure 
brings about red cell concentration permitting him to exercise as 


usual with no ill effects—‘‘adaptation” to altitude. Dacteria in- 
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fect tissue—an ill; with continued contacts resistance rises conter- 
ring immunity—‘‘adaptation” to infection. 

We are compelled to maintain an open mind concerning the 
results of contacts between body cells and pathogenic organisms. 
Pathogenesis is not as simple as conjunction of cells and bacteria, 
in spite of the fact that it frequently seems so. The first wave 
of influenza which struck the Philippines in 1918 caused a wide- 
spread epidemic with no deaths. Six months later another in- 
Hluenza wave followed with very high mortality. The high mor- 
tality was determined to be due to the admixture of streptococcus, 
which had been absent in the previous wave. But those who had 
succumbed to the first epidemic were not affected by the second. 
Ividently the immunity gained by their recovery from the mild, 
unmixed intluenza infection served to protect them from the 
second more virulent epidemic. The results upon the spirochaetal 
infection that have followed the incidence of malaria, the effects 
of tryparsamide, the clearing up of chronic tvympano-mastoiditis 
on the heels of recovery from severe erysipelatous infections, the 
activations of latent tuberculosis and encephalitis by small pox 
vaccinations, the complete cessation of bronchial asthma during 
and after virulent febrile infections and many similar frequently 
noted departures from the usual in infectious pathogenesis are 
too pointed to be ignored. It seems fairly established that upon 
opportunities presented during allergoid tissue-reactions bacteria 
frequently tind foothold in an individual otherwise not suscept 
ible to successful attack. While it is difficult to see clearly the 
inter-relations between cellular reactions and their unusual ef- 
fects on pathological processes it is certainly far from true that 
infection is always an unmixed evil or that avoidance of infection 
is always a physical boon. These are but a few examples of un- 
expected eventuations in adaptation processes. 

Under modern conditions of living one must recognize in 
early childhood a period of several vears, approximately between 
two and nine, as the time of average (or normal) child’s begin- 
ning world contacts with foods, with environments, with indigen- 
ous infections. It is by no means true that every child manifests 
reactions to unprecedented environmental contacts either in the 
same way or at the same age; among these adaptations, immunity 
acquisitions include the so-called “infectious diseases of child- 


hood”—but a list of the exanthemata by no means completes the 


infectious catalog. It is safe to say, however, that a large part of 
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the first decade is included in this period of immunizing con 
tacts, and practically all normal children undergo with more or 
less impunity these gradual and natural immunizations. Upon 
his acceptance of some such fundamental conception of a period 
of what might be qualified as “normal illnesses” must depend 
the attitude of the physician in shaping up diagnoses and decid 
ing upon treatments. Many children undergoing natural con 
tacts with tuberculosis, streptococcus, stahylococcus, pneumococ- 
cus and other wide-spread strains of infectious organisms mani 
fest slight and indefinite groups of symptoms, falling into the 
“febricula” category; others manifest symptoms referable to 
respiratory, digestive, or both, tracts; many fall into the cate 
gory of “adenoid and tonsil troubles,” with or without Iymph 
node affections. During these constructive episodes of more or 
less critical nature, traumata are sometimes poorly borne and 
affections of apparently unrelated and remote tissues are en 
countered—such as pyelitis, tenosynovitis, myositis, chorea, endo 
carditis, aprosexia, eczematoid skin and sealp lesions, and various 
allergoid reactions. Normally, these immunizing reactions of 
childhood are destined to successful termination by the earlier 
years of the second decade. Watchful conservatism and general 
supportive and protective care, with scrupulous attention to ex- 
ceptional conditions demanding special measures of treatment, is 
the outstanding medical necessity during these years. The prac 
tice of seizing upon the upper respiratory phases of immumty 
acquisitions as opportunities for radical surgical measures cannot 
be too strongly condemned. Surgical removal of those nasal 
structures which at times give local expression to general im 
munizing reactions or to special sensitivities is in no way indi 
cated or desirable, either from the standpoint of logical applied 
pathology or of therapeutic experience. 

Before the age of maturity the individual has demonstrated 
with what success his own adaptations have proven able to cope 
with the difficulties encountered, and his “norm” can be fairly 
determined. These fundamentals of human natural history, con- 
sidered in conjunction with individual history, and diagnostic 
study, will crystallize decisions as to what to attempt when con 
fronting a problem; and therapeutic measures fitting into the 
picture will naturally suggest themselves. Except in rare in- 
stances, the value of bacteriologic and x-ray findings in the com- 


moner upper respiratory inflammations is confined to confirming 








CONSIDERATIONS IN TREATMENT OF SINUS DISEASES 331 


details of the physical diagnosis, and they should not be exalted 
to the role of indicating the surgery. For example, nothing could 
« farther trom the point than to construe extensive pneumatiza 
tion revealed by x-ray as the determinant finding indicating surgi 
cal attack. Successful local reaction is usually directly—not in 
versely—-proportionate to extent of pneumatization, other re- 
sistance factors being equal. 

In general, surgical measures are based upon attempts at 
drainage or to remove infection, “Drainage,” perhaps the most 
valuable of all surgical procedures, implies giving exit to some 
thing fluid rather than solid; and it often infers dependence upon 
gravity, as drainage openings are usually made in the most de 
pendent portion, with provision for continuous drainage for a 
longer or shorter post-operative period. Normal drainage of 
the sinuses does not depend on gravity; the movement of se 
cretion occurs entirely by reason of ciliary action—equally well 
iwainst gravity as with it. Acute inflammatory conditions may 

npair ciliary action to such an extent as to stop emergence of 
secretion from a sinus. It is far from certain that this is dis 
advantageous, and it is certain to be only temporary. Gravity 
alone is unable to overcome the effects of viscosity and atmos 
pheric pressure in effecting the exit of even gross quantities of 
abnormal secretion from sinuses. I[¢qualization of air pressure 
within the sinus and the naris 1s necessary 1f tluid is to emerge 


rom a sinus, whether moved by gravitation or ciliary action. 


Surgical ablation of infected tissues offers no prospect of re 


~ 


t 


moving infection from the upper respiratory tract; no matter 
iow wide of the manifest infection limits such removal is made, 
the entire field 1s certain to be re infected within a few hours, 
and surgery is bound to open new portals, perhaps dangerous 
ones, to infection, 

For vears a world wide search has been on for a ““Therapia 
Sterilisans Magna.” Various chemical, physical, bacterio-phage, 
electrical, protein, febrile, or other measures to attain this long- 
sought boon have proven partially successful. As in the begin- 
ning, even now, the most efficient single factor against infection 
is found in the natural reactions of the tissues themselves. What- 
ever of encouragement has been encountered in the application 
of other anti-infectious measures has not been under conditions 
excluding natural tissue reactions, and must still be evaluated as 


in conjunction with them. 
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All details (even those of seeming unimportance) of physio 
logic mechanisms are by no means chance formations; each 
stands for efficiency, each embodies thousands of years of natural 
selection and development. Interdependence between body mech- 
anisms is certainly of extent and importance beyond our ken. By 
the working test of actual performance, man’s physiologic equip 
ment has proved its worth in making these successful adaptations 
without which would have been impossible his continued ex- 
istence in the face of all the adversities since time began. None 
of the mechanisms which have contributed to this result may be 
looked upon as negligible ; certainly man should regard them with 
respectful humility, seeking to understand, rather than deprecat 
ing, what he fails to evaluate highly. It is safe, despite the limita 
tions of our understanding, to consider each mechanism as direct 
ly or indirectly essential to the body as a whole; and to consider 
natural cellular and structural details as the most efficient. 

Bearing in mind the foregoing generalities, let us consider 
the epithelial structures of the upper respiratory tract. It is as- 
sumed that, as physicians, our goal is the optimum health and 
strength of man, that health and strength are the outcome of 
satisfactory adjustments to environments, that adjustments to 
environments are subserved by physiologic mechanisms and 
that functionations of a physiologic mechanism depend upon 
highly specialized cells so arranged as to be capable of efficient 
co-operation as a physiologic apparatus. 

Studies of cell life establish that cells affected by, or injured 
by toxins or trauma possess considerable measure of recoverabil 
ity with preservation of function, through reactive processes in 
volving not only self-contained potentialities of the affected cells 
themselves but also inter-dependent reactions of other remote cell 
groups concerned with resistance and repair. Such highly spec- 
ialized cells as fail to recover are thrown off, their places being 
taken by cells of lower order and inferior functionabilities. In 
a physiologic mechanism substitution of low order cells for highly 
specialized cells degrades the functional efficiency of the whole 
mechanism in direct proportion to the extent of such substitution. 

Infectious, allergenic and other inflammatory and pathologic 
processes are but details of body reactions to environmental ad- 
versities. All contacts with environment take place through epi- 
thelial cells; the outcome of such encounters depends in great 
measure upon the individual cellular equipment and its mechani- 
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cal arrangement, whether advantageously or disadvantageously 
disposed not only as to local resentment and reaction to insult, but 
also with respect to facility of utilizing aid from the more remote 
mechanisms of resistance in terminating each episode promptly 
and successfully. Daily life comprises an endless series of en- 
counters between epithelial tissues and enemies; unbroken health 
means that in these encounters the tissues succeed in maintaining 
the upper hand; illness means failure to maintain the upper hand. 
With the onset of illness not only the epithelial and sub-epithelial 
structures, but every body tissue capable of contributing to re 
sistance concentrates upon the restoration of supremacy to the 
attacked tissues. Calls are issued mobilizing the defensive re- 
sources of the body; agglutinins, lysins, opsonins, anti-toxins, 
leukocytes,—all pour forth in prodigal proportions; endocrine, 
glandular and organic activities are speeded up, the general meta- 
bolic rate rises, with fever, tachyeardia, anorexia, acidosis and 
dehydration giving evidence of depletion of the stores of gly- 
cogen, phosphorus, calcium, water and fat; nutritional and di- 
gestive activities and other processes of less than immediate use- 
fulness in defense are slowed down in diverting all possible en- 
ergies to the emergency job. Occasionally defensive activities 
of the tissues are further impaired by accumulations of necrotic 
detritus or toxic by-products in such amounts or locations as to 
embarrass by their presence already hard-pressed body cells; 
when the character or amount of these accumulations happens to 
be particularly vicious they may attain such proportions as to tilt 
the scale toward fatal outcome. Under these conditions, timely 
and wise surgery may afford critical relief and turn the tide of 
battle; but the surgeon must bear in mind the impetuous life- 
saving crew, who in their eagerness to fire the precious life-line 
to the vessel on the rocks, trained the mortar too hastily, and 
when the smoke had cleared away, found they had shot the last 
man off the mast. 

Epithelial tissues are of prime importance in encounters be- 
tween the body and disease-producers; they are the ‘“shock- 
troops.” Destruction of highly specialized epithelial cells repre- 
sents permanent impairment of essential equipment. Not only 
the cells themselves, but their advantageous disposal in relation 
to equally important sub-epithelial lymph lacune, integral and reg- 
ional lymph nodes, efferent lymph ways, general circulation con- 


tacts with remote cell-groups and conversely all their afferent 
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facilities for effecting co-operation on the part of systemic re 
sistances, must be regarded as demanding our utmost efforts to 
wards protection and conservation. 

Treatment must be based upon considerations of the future 
welfare of the patient as well as of the present emergency, 1n 
dealing with inflammatory diseases of the upper respiratory 
tract. It should be unthinkable to purpose surgical destruction 
of essential tissues because these tissues appear at the moment t 
be threatened by some pathologic process. The lateral nasal wall 
tissues are the essential portions of a vital organ of no less im 
portance than the kidney or the liver. The determination of cei 
lular viability under infectious attack should be left to the cells 
themselves. Surgery may well limit itself to measures calculated 
to relieve intolerable local situations with the utmost conservation 


of essential cells and structures. 


DISCUSSION 


Dr. Artuur W. Proerz, St. Louis Dr. Lewis and | are again otf on 


the subject of conservatism versus radicalism 


I wish to emphasize that the most important thing to be considered ts 
the patient as an individual and not as an antrum having epithelial cells 
which will or will not repulse infection \fter all, we are treating the 
patient to give him the greatest relief over the longest period of time. It 
is not a matter of next month, but a matter of the rest of his | 


Dr. Jonathan Wright used to say that he had never seen a case 
acute tonsillitis artificially produced by inoculation of an unbroken mucous 
membrane with any sort of bacteria. Therefore the mere presence of bac 
teria is not all important. The thing we want is a healthy patient and not 
one without bacteria. It seems to me it is useless to free a nose from 
bacteria and have a dry, clean mucosa but an uncomfortable patient. It is 
much more desirable to have a fairly good nose in a healthy person, than 
a nose which from a cosmetic standpoint is a clean nose, and a patient 
that is extremely uncomfortable. 








\ CONSIDERATION OF DISEASES OF THE BLOOD 
AND LYMPHATIC GLANDS IN RELATION 
TO OTOLARYNGOLOGY 


Perry G. Gotpsmi1tTH, C.B.E., M.D., C.M., anp 
(GREGOR McGREGor, M.D. 


POROS 


‘TO, CANADA 

It is written that there abideth Faith, Hope, and Charity, 
but the greatest of these is Charity, so Robert Hutchinson, an 
eminent British physician, in aptly applying this old but familiar 
text to medicine, makes diagnosis a of matter of faith, prognosis 
a matter of hope, and treatment a matter of charity (too often so), 


vreatest of these 1s diagnosis. 


but the Y 

It is only by the intelligent interpretation of signs and symp 
toms that diagnosis reaches a firm foundation. It 1s all important 
if the treatment is to be intelligent and efficient. In fact. the 
first part of the treatment is diagnosis, the second is diagnosis, 
and the third 1s diagnosis. 

In this interpretation of signs and symptoms the laryngologist 
has trequently to deal with bleeding from the nose and throat, 
and altered states of the glandular system shown in enlargements 
of the glands, such as those of the Waldever Ring, and the cer- 
vical neck chain. As such pathological conditions rest primarily 
on alterations of the blood, or blood forming organs, we consid- 
ered a study of case records showing the important and close 
relationship otolaryngology has to general medicine would be of 
interest and instruction. It must be remembered that the correct 
diagnosis of many obscure cases of haemorrhage from the mu- 
cosa of the nose and throat can only be made after skilled anal- 
ysis of the completed blood picture. Often only the microscopical 
examination of a section of the gland affected can determine the 
underlying disease, but even skilled pathologists frequently have 
great difficulty in arriving at a diagnosis—for example, in cases 


of infective mononucleosis with ulceration of the tonsil. 
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In looking through the case records of the Toronto General 
Hospital, in those dealing with altered blood states in which oto- 
laryngology has a part, it seemed simplest to divide them into 
several main groups: one in which bleeding was a prominent 
factor, another in which glandular enlargement seemed to dom- 
inate the picture, and still another in which neither of these signs 
was prominent and which we have taken the liberty to call the 
anaemic group. 

Group 1. (a) Congenital telangiectasis. 

(b) Polyveythemia vera. 

(c) Mveloid leukemia (chronic and acute). 
(d) Lymphatic leukemia (chronic and acute). 
(e) Symptomatic purpura. 

(f) Purpura haemorrhagica. 

(g) Hemophilia. 


(h) Salvarsan and benzol-poisoning. 


(a). In congenital telangiectasis there is a history of repeated 
and severe epistaxis for many vears or even from childhood. 
Gradually weakness becomes prominent and only then does the 
patient seek medical advice. By this time anaemia 1s ver) 
marked, the hemoglobin being as low as 20%. The clotting and 
bleeding times are normal so any necessary operation may be 
undertaken with safety. The diagnosis rests on the finding of 
reddish-spider-like telangiectic spots in the mucuous membranes 
and skin which come in crops and fade on pressure. These spots 
are most commonly found on the septum in the region of Little's 
area and on the anterior portion of the turbinates. They are 
frequently on the tip of the tongue, and may be seen in the naso- 
pharynx, larynx, and even on the tympanic membrane. Those 
on the septum bleed quite easily and careful cautery or radium 
therapy does a great deal for the comfort of the patient and 
gives the blood-forming organs a chance to recover. 

(b). The florid cyanotic individual who presents himself with 
a history of repeated epistaxis should have a blood examination, 
for if he has a red blood count considerably above normal and an 
enlarged spleen, he is likely to be a case of polycythemia vera, 
provided there is no physiological cause for the increase of red 
blood cells. The blood may even be so thick that it is difficult 
to get sufficient plasma for purposes of examination. Conse- 
quently death by thrombosis is not an uncommon termination. 
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(c). Not uncommonly in acute myeloid leukemia there is bleed- 
ing from the nose or mouth with ulcerations. The patient is very 
ill, with considerable elevation of temperature, and marked splenic 
enlargement. The glands of the neck are usually enlarged. The 
white blood count may not be very high but will show a large 
percentage of very immature forms such as myeloblasts, and a 
marked secondary anaemia is present. 

In the more chronic forms the spleen is also very large, but 

there is a very marked increase in the white blood count with a 
smaller percentage of immature forms. Bleeding from the mu- 
cous membranes comes in the terminal stage. 
(d). Acute Ivymphatic leukemia resembles an acute infection 
with fever, swelling of the tonsils, ulcertative angina, and cutane- 
ous haemorrhages. The glands of the neck enlarge and usually 
those of other groups, but the spleen is not very large. The blood 
picture with its high white blood count and large percentage of 
large Ivmphocytes makes the diagnosis. The acute types of 
leukemia are very similar and it may be quite difficult to differ- 
entiate. However differentiation is not important for the prog- 
ress in either case is rapidly fatal. 

In the chronic forms of this disease small lymphocytes pre- 
dominate the blood picture, there is a general glandular enlarge- 
ment, and the patient is not very ill until the later stages. 

(e). In symptomatic purpura it must be remembered that the 
ecchymoses and haemorrhages from the mucous memberane are 
only symptoms of some underlying condition, infectious, toxic, 
cachectic, severe anaemic, neurotic, or mechanical. The actual 
cause can only be determined by a careful and complete examin- 
ation of the patient, and treatment must be instituted accord- 
ingly. 

(f). Purpura haemorrhagica is a more severe form and may 
he rapidly fatal, with death from loss of blood, or from haemorr- 
hage into the brain. It differs from the other purpuras in that 
the blood platelets are diminished in number. The bleeding time 
is much prolonged, the blood clot is soft and non-retractile, while 
in haemophilia bleeding time is not prolonged, the blood platelets 
are normal, and the clot retracts normally. The coagulation 
time in haemophilia is markedly prolonged, while in purpura it 
is normal or nearly so. The application of a tourniquet to the 


upper arm results in the formation of petechiae on the forearm 
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in purpura but not in haemophilia. Bleeding is most common 
from the nose and vagina. 

(g). In hemophilia it is essential for a diagnosis that the indi 
vidual should have been subject, more or less, to bleeding from 
various parts of the body throughout life. Haemophilia without 
demonstrable inheritance is rare, is not found in females, and is 
transmitted only by them. 

(h). Agranulocytic angina. A toxic patient with sore throat, 
fever, chills, bleeding, sloughing ulcerations in the mouth and 
with a fetid odor to the breath may be mistaken for septicaemia, 
but if examination of the blood shows the polymorphonuclear 
neutrophiles to be almost completely wiped out, the case is likely 
to be agranulocytic angina. The lesions usually begin as small 
superficial ulcerations covered with a greyish or yellowish exud 
ate which on removal leaves a bleeding surface. These may 
enlarge and increase in number very rapidly until they become 
large burrowing ulcers. The most common location is on the 
tonsils which are usually inflamed and enlarged and they may 
become so large as to make swallowing difficult. The pillars, 
uvula, soft palate, tongue, lips and even the gums may be involved 
Even where the symptoms are not so marked one must be caretul 
in giving a prognosis for the outiook is almost hopeless. 

One must be careful, however, that he is not dealing with 

another condition associated with an agranulocytic symptom 
complex such as severe sepsis, aleukemia, leukemia, pernicious 
anaemia, poisoning with benzol or salvarsan, and the effects of 
X-ray or radium therapy. 
(1). Salvarsan poisoning may produce bleeding, sloughing ul 
cerations in the mouth associated with a diminution of the poly- 
morphonuclear neutrophiles, but the history of treatment pre 
pares the way to a diagnosis. 

Group 2. (a) Infections. 

(b) Malignancy. 
(c) Lymphatic leukemia. 
(d) Aleukemic leukemia. 
(e) Lymphosarcoma. 
(f) Hodgkin’s Disease. 
(g) Infectious mononucleosis. 
(h) Tuberculosis. 
(1) Vincent’s angina. 
(}) Actinomycosis. 
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(k) Carotid body. 

(1) Fibroma. 

(m) Lipoma 

(n) Tonsils. 
(a Local enlargement results most frequently from focal in 
fections by way of the lymphatics so that the area drained by the 
particular group enlarged must therefore be searched for the 
portal of entry In an adult in the absence of an obvious in 
flammatory focus the possibility of metastatic deposits must be 
considered 
(1 Seeing that malignaney of the mouth and oesophagus is 
a frequent disease, the so-called sentinel gland im the neck in 
carcinoma of the stomach must be kept in mind. Glands in the 
lower cervical group on one side of the neck are frequently the 
first to be enlarged in Hodgkin's Disease 


In generalized enlargement where two or more groups are 


involved the causative agent mav be conveved by the blood stream, 
as for example, in infectious mononucleosis rubella, septicaemia, 


secondary syphilis, or bubonic plague. In this way the general 


] 


ized enlargement has a definite diagnostic value. 

lf the glandular enlargement has arisen insidiously and if 
the patient’s condition, generally, is not acute, the probable ex 
planation les in the direction of such disease as leukemia, Hodg 
kin’s Disease, and rarely, tuberculosis and sarcomatosis. 

The specific features of glandular enlargement calling for 
special note are: the number and distribution within the group, 
the size, mobility and consistency, sensitivity, whether the glands 
are discrete, or coalescing, and involvement of the skin, or sur 
rounding structures. When the glands are adherent to one an 


other or to surrounding structures, 1t means the disease process 


has spread through the capsule, as it does in tube rculosis, pyogenic 


infection, and malignancy. In chronic cases with several groups 
involved, the disease is likely to be chronic leukemia, Hodgkin’s 
Disease, or rarely Iyvmphosarcoma. Leukemia gives us the least 
dithculty in diagnosis because of a distinctive blood picture. 

(c). The chronic lymphatic type of leukemia is characterized 
by generalized glandular enlargement, and a blood picture show 
ing a high white cell count 100,000 or more, in which the great 
majority are lymphocytes. The spleen may also be enlarged, 
although a large spleen and small glands is more characteristic 


of chronic myeloid leukemia, where the majority of the cells are 
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of the myelocytic type. The individual nodes in a group are of 
much the same size, mobile, discrete, soft, and show no tendency 
to break down or involve the skin or other structures. They are 
insensitive to palpation and cause no discomfort apart from their 
size. 
(d). The aleukemic type shows a large glandular enlargement 
without a high white count, but with a relatively large percent 
age of lymphocytes, as in lymphatic leukemia. Tonsils are often 
enlarged both in the lymphatic and aleukemic types. 
(e). In lymphosarcoma the tendency is for the glandular en 
largements to be unequally transformed into large masses, the 
individual nodes showing marked variation in size. Their mo- 
bility is limited and there is a tendency for the whole mass to be 
adherent to the deeper structures. Progressive enlargement of 
both tonsils is more likely to be lymphosarcoma than Hodgkin's 
disease. Pruritus, fever, and sweating are absent, metastases are 
uncommon, and the spleen is not enlarged. Biopsy may be an 
aid in diagnosis. 
(f). Hodgkin’s Disease. This often begins with enlargement of 
the glands in one side of the neck but it may begin in any group. 
The first symptom may be obstruction of the bowel due to en 
largement of the lymphoid tissue in that location, or cough, or 
dyspnoea from enlargement of the mediastinal glands. Swelling 
of the arm or abdomen may be due to pressure on the venous 
flow, or enlargement in the groin may simulate hernia. There is 
a tendency towards an orderly spread from one group to another. 
The glands are discrete, rather firm and elastic, not tender and 
do not tend to involve the skin, while in metastic carcinoma they 
are hard, irregular and fixed. Progress may be slow or rapid. 
The blood picture is not distinctive though there is often an 
increase in the endothelial leucocytes. There is a great tendency 
towards infiltration of other organs. Fever, pruritus, and sweat- 
ing are common, and the spleen is usually enlarged. 

siopsy may be an aid to diagnosis, but the interpretation 
of the microscopical picture is often difficult. The typical picture 
is an increase in fibrous tissue with a disturbance in the topog- 
raphy of the gland and the presence of multinucleated giant cells 
and eosinophiles. In these cases removal of tonsils is not going 
to cure glands in the neck. 
(g). Infectious mononucleosis is a self-limited disease of young 


adults, usually males, characterized by an acute onset with fever, 
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malaise, sore throat, and glandular enlargement which usually 
begins in the neck. The tonsils are often inflamed and may be 
ulcerated. There is some increase in the white blood count but 
the greatest change is in the percentage of lymphocytes which is 
very high. This confuses the condition with lvmphatic leukemia, 
but the acute onset with fever, sore throat, and relatively low 
white blood cell count makes the diagnosis. Ina few weeks the 
patient is back to normal and all anxiety is relieved. Biopsy iS 
likely to be very misleading as the picture is one of lymphosar 
coma. As regards biopsy Professor Duncan Graham, Professor 
of Medicine in the University of Toronto, makes the following 


Statemen 


‘ 


Among clinicians the impression 1s too widespread that the 
excision of a gland for microscopical examination is essential 
in the diagnosis of superficial slandular enlargements. This 
method for making a positive diagnosis has definite limitations. 
Too often the clinician advises the removal of a gland for micro 
scopical examination without realizing that it is impossible for 
the pathologist to differentiate by histological examination be 


tween glands from cases of lvmphoid leukemia, aleukemia, lvm- 
phosarcoma, or certain cases of Hodgkin's Disease, without a 
report of the clinical examination of the patient, and the results 
of the hematological examination of the blood. This informa 
tion alone is usually sufficient for the making of an accurate 
diagnosis. The microscopical examination of an excised gland 
‘<s chiefly of value in the diagnosis of atypical cases of tuberculous 
adenitis.”’ 

(h). Tuberculous adenitis is most common in children and is 
associated with disease of the mucous membranes or enlargement 
of the tonsils. It is most common in districts where the milk is 
not pasteurized. The glands usually begin in the submaxillary 
group, and go on to form large knotted masses to which the skin 
becomes adherent. Inflammation and suppuration may occur. 
Pruritus is absent and the spleen rarely becomes as large as it 
does in Hodgkin's disease. It 1s exceptional to find general tuber- 
culous adenitis. If diagnosis is in doubt a gland may be removed 
for examination. 

(i). Vincent's angina may produce marked enlargement of the 
cervical glands with tenderness, but the presence of deep ulcera- 
tion, usually in the tonsil, from which the causative organisms 


can be found will make the diagnosis. However, the ulceration 



























342 GOLDSMITH ANID McGREGOR 


due to malignancy must be kept in mind for the Vincent's or 
ganism here may be a secondary invader. If there is any doubt 
it can be settled by biopsy. 
(}). Actinomycosis may involve buceal. lingual, or pharyngeal 
structures. It produces ulceration and marked infiltration with 
secondary enlargement of the cervical glands. Diagnosis is made 
bacteriologically, the causative organism being a streptothrix 
(k). \t the level of the top ot the thy roid cartilage occasionally 
there is enlargement of the gland known as the carotid body 
These tumors are at first benign but may become malignant 
The situation and the fact that it is a single enlargement give a 
clue, but diagnosis is only made by biopsy. It may be confused 
with (1) fibromata and (m) lipomata. 
(n). A patient with a,story of progressive enlargement of one 
tonsil or both is entitled to an examination which will exclude 
malignancy, though it may be quite innocent and due only to a 
chronic infective process. 
Group 3. Anaemic group. 

(a) Pernicious anaemia. 

(b) Secondary anaemia. 

(c) Chlorosis. 

(d) Hemolytic jaundice. 

(e) Banti’s disease. 
(a). A patient presented himself with the story that for several 
months previous he had been bleeding a great deal from the nos 
and that his evesight was becoming much impaired. Careful 
examination established a diagnosis of pernicious anaemia and 
his tailing eyesight was due to old and new retinal haemorrhages. 
His left vocal cord was almost stationary and there was a paresis 
of the internal tensor muscle. Careful examination by the med 
ical department established a diagnosis of pernicious anaemia and 
proper treatment restored his voice and larynx to normal. 

Other cases have various complaints such as sore throat, sore 

tongue and headache. A blood and gastric analysis will establish 
a diagnosis and save the disappointment of local treatment to 
nose and throat. 


loss oT 


(b). Removal of tonsils is not likely to bring back the 
bodily and mental vigor to the individual suffering from a marked 
secondary anaemia, the cause of which may be in the rectum. 
(c). Neither is it likely to cure the green sickness or chlorosis 


of young blondes who come from the factories of europe. 
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(d). In Banti’s disease the treatment of haemorrhages from the 
mucous membrane may be the removal of the spleen, for this 
condition is marked by bleeding from the mucous membranes, 
enlargement of the spleen, and a secondary anaemia associated 


with a leucopenia. 


(e) In long-standing cases of hemolytic jaundice haemorrhage 
may be a prominent feaure, but the primary factor in the disease 


is an increased fragility of the red blood corpuscles. 

Not uncommonly cases with a haemorrhagic diathesis com- 
plain of deafness or vertigo. There is no reason why there can 
not be a haemorrhage into the labyrinth as well as elsewhere and 
this may be the cause of symptoms. This can only be ascertained 
by labyrinthine tests and blood examination. 

\ few typical cases to illustrate may be of interest: 

] \ middle aged woman, the mother of a medical student, 
was admitted to the hospital with a history of having lost a great 
deal of blood following the extraction of teeth. It was scarcely 
possible to see much of her face or anything in the mouth be- 
cause of blood, and the results of stvptic medication. Careful 
examination revealed a very large spleen and a red blood count 


of over eight million, a case ot polycythemia vera. 


2 \ woman aged 16, was cvanotic from obstruction to 
espiration, thought to be due to tuberculous inflammation of the 
larynx Laryngeal examination revealed a normal larynx, but 
careful X-ray examination in the lateral position disclosed a very 


large mass in the mediastinum. This was believed to be Hodg- 
kin’s Disease, and x ray the rapy reduced the mass and the respl- 
ratory distress disappeared. 

3 \ young man aged 23, was sent to a sanatorium for in- 
vestigation of the lungs because of fever, pallor, and loss of 
weight. On arrival he developed pain and swelling in one cheek 
and involvement of the manillary sinus was considered. The 
otolaryngologist was suspicious of a blood dyscrasia. He was 
able to palpate a spleen markedly enlarged and blood examination 
revealed an acute myeloid leukemia. 

+. Another man in a very important position was seeking 
relief from a progressive weakness. He had also had repeated 
epistaxis. He had had his blood examined, and was told it was 
normal or even better than normal. The otolaryngologist who 
was consulted for the epistaxis noted the cyanotic appearance 


and asked for a complete blood examination. It was a case of 














34 GOLDSMITH AND McGREGOR 













polycythemia vera with a red blood count of ten million. Vene- 


section, X-ray treatment to the long bones and the administration 






of phenylhydrazin reduced the count. 






5. A man presented himself for examination complaining 






of pain in the ear and swelling in the neck. He had large dis 





eased tonsils but at the base of the tongue there was a small 






ulcer which proved to be malignant and was the cause of his 





symptoms. 






6. A medical student was ill with headache, fever, malaise, 






and sore throat. His tonsils were large and intlamed, and there 





was a sloughing area in the upper pole of the right. A biopsy 






was done and the report was lymphosarcoma. However, in two 







months he felt as well as ever. It was a case of infectious mono- 






nucleosis. 





In this paper no effort has been made to cover all the differ- 


tial diagnostic points in these blood and lymph gland dyscrasies. 






It has been our endeavor to emphasize the importance of the 






medical examination necessary in otolaryngological patients in 






whom our cross-examination points to the possibility of a gen- 






eral systemic disease rather than a local disorder; but our con 






sideration has not gone beyond the title of the paper. We have, 






therefore, made na reference to such conditions as hypertension, 






chronic hepatic, or renal disease, uncompensated heart disease, 







infectious fevers and local lesions in the nose. 
We are indebted to the Medical Service of the Toronto 






General Hospital for their cooperation and for the use of their 





recor¢ ls. 







DISCUSSION. 










Dr. JosepH C. Beck, Chicago, Ill The ability to discuss this paper, 


especially after such a wonderful feast in the presentation of papers deal- 






ing with a similar subject is not possible for me, seeing that | was not 






fortunate to see Dr. Goldsmith’s paper before he read it. That is not his 







fault but my own. 
To me, personally, this presentation as well as the other paper on lab- 






oratory aids, is a tremendous satisfaction after nearly twelve years of 






carrying om examinations, first for the Academy and then for the Board 






As the men come up to be examined in the subject of pathology we imme- 
diately hear the statement, “I send my stuff to the laboratory,” as if that 







were an excuse for not knowing the things that are presented here this 






afternoon. While we may not do our own laboratory work, and most of 






us do not, at the same time when the laboratory man sends us his report 
we should be able to evaluate the statements he makes. 








' 
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The number of conditions which Dr. Goldsmith covered in his paper 
which are general diseases with local manifestations, is so large that wu 
discuss any one of them would take too much time, so [| will limit my 
emarks to a few points in the question of haemophilia. He brought out 
the pomt as to male and female having this condition. Let me state a cast 
that will illustrate this pomn\ 

| had a patient that developed, following childbirth, a purpura haem- 
rrhagica. ‘This patient had had an infection of the throat for a number 
of years and I had cared for the throat condition. She had a very severe 


stpartum hemorrhage, recovered, but continued to have repeated nasal, 


mouth and gum hemorrhages. It happened that Prot. His of Europe was 
this country and saw this patient in the hospital, in a very extrem 
condition, and advised the use of fresh blood, placental blood, dropped on 
the hemorrhagic spots in the mouth, and it was a great surprise the effect 
had locally That case led to a great deal of stu ly on this sul ject 
Subseqt tly | had two girls who had acute otitis m« i, With record 
| sil and adenoid conditions, and the yx itrician insisted that th 
sils adenoids be re ed Knowing what Ir. Goldsmith has told 
sas to] ha hilia exists, | erated these two girls n spite « 
tl ict that we know how the emale 1s exe pt rom tha Iscast there 
\ eciable difference in the bleeding, although the clotting tit 
is very much delayed. | therefore hesitated about operating and gave 
itients all sorts of treatment, but there was no effect on the bleeding 
There 1s one general disease with local manifestations that | am sorry 
tl ( hid t mentior nd which we as laryngologists see first I 
] | three 4 SCs ind the doct — W has ( irted i 1 in \ m re 
emphigus he pha | laryny th defi changes, sucl 
sa s i uloevti ineina 
mXCis the gland the neck is perhaps not <« specin ilue in 
re i the diseases, but when vou ret eag 1 and show 
that it is tuberculous or malignant, | think it 1s of valuc In the other 
| diseases with glandular manifestations I agree it is not. I enjoyed 


this paper and all the others this afternoon 


which it is impossible for me, at least, to discuss 

The question is often put to the rhinologists—Why is it that bleeding 
occurs after throat operations, particularly tonsillectomy, and does not 
occur so frequently following operations in other parts of the body? We 
have tried to find an answer to that. One individual who seemed to be 
very well posted on the subject suggested that the glandular tissue in the 
throat in Waldeyer’s ring has a definite relationship to other hematopoietic 
organs, and that if a sufficient compensatory reserve did not exist after 
removal of the tonsil, bleeding would occur. I am not talking about those 
cases where we have abnormal blood findings: I am talking about cases 
where the coagulation time is normal, the bleeding time is normal. 

My presumption is that Dr. Goldsmith presented this paper with the 
idea that we should be aware of the conditions which he enumerated in 


coming to a conclusion as to the advisability of operative interferences in 





346 GOLDSMITH ANT) MeGREGOR 


certain types of cases and how to handle such cases when they present 


themselves. 
As to delayed clotting time, some years ago Dr. Seymour Oppenheimer 


and myself did some work on prolonged bleeding time and had a lot of 


children examined before operating. In some family groups where the 
time was prolonged we injected whole blood from the mother and father 
and then the children developed normal bleeding time before operating. 
Very little bleeding was then encountered. In some cases with prolonged 
bleeding time we decided to operate without doing anything to the patient 
and obtained just as ‘satisfactory results. 








FOREIGN CLINICS 
Secorp H. LarGe, M. D. 
CLEVELAND, OHIO 


\fter one has practiced his specialty for a certain number of 
vears, there comes to him a longing to take stock of himself. 
It was for this reason, along with a desire to work out some origi- 
nal problems that the author spent a vear in the Ear, Nose and 
Throat Clinics of Europe. There are many advantages in a 
vear’s sojourn. It gives you an opportunity to become better ac- 
quainted with the surgeons in the different clinics and you are 
able, not only to follow them in their clinical work, but you are 
invited to witness many interesting operations on their private 
patients. Such surgeons as our distinguished guest, Mr. Tilley, 
extended to us this courtesy. 

The greatest advantage is that vou are able to see the sur 
geon's end results. To get the most out of such a trip one must 
go with a receptive mind and not one of criticism. 

We visited one clinic in Europe and complimented the op- 
erator on the skillful performance of a very difficult operation. 
His reply was: “Thank God for visitors that are not always 
telling vou how they did it in their country.” 

We would like to sell you the idea of taking a vear off and 
sojourning with our brethren across the waters where vou would 
have one of the most profitable and happiest vears of your life. 
Wherever we went, we were so graciously received. 

We were surprised and delighted to find that in not only 
the larger clinics, but also in some of the out of the way clinics, 
how well informed they were in the work of our American con- 
freres. 

We wish to add here that we had the honor and pleasure of 
being present when our President, Dr. Mosher, was made a 
member of the British Laryngology Society. 

It would be impossible in the time alloted, to give a com- 


plete survey of the interesting work seen in the different Ear, 
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Nose and Throat Clinics of Europe, so will, as brietly as possible, 
outline some of the most interesting subjects as they appeared to 
us. 

One thing that impressed us was the attitude of the sur- 
geon to the clinical patients. Everywhere they were treated with 
the utmost kindness, gentleness and consideration. The clinics 
appeared to us to have a larger attendance and the class of pa 
tients was very different from our previous visits. They ap 
peared better dressed and better nourished than formerly. To a 
visitor, it seemed as though the clinics were being imposed upon 
judging from the appearance of the patients and from the large 
number arriving in automobiles, but the surgeon never seemed 


to question whether he or she was worthy of his time and skill. 
ANESTHESIA 


We saw the best anesthetists in the British Isles. They 
limit their practice to anesthesia and are all licensed practitioners. 
While they are trained in all forms of anesthesia, we thought 
their form of intra-tracheal anesthesia was the best we had seen 
anywhere. 

Most of their anesthetics are started with nitrous oxide or 
more often, ethyl chloride, followed by ether and chloroform. 
At first chloroform appeared to us to be dangerous, but after 
seeing it administered in hundreds of cases without any fatality, 
we changed our views. It has many advantages in operations 
about the head as it is mixed with oxygen and ether and a very 
little seems necessary to keep the patient completely under. There 
is certainly less bleeding and less mucus with which to contend. 
They claim that they have fewer post pneumonias following it 
than when straight ether is used. 

As you know, practically all their operations are performed 
under a general anesthetic. We saw only three surgeons in thi 


British Isles practice local anesthesia. [thy] chloride is used 


extensively for minor operations. In Edinburgh, practically all 


tonsillectomies and adenoidectomies in children are pertormed 
under it. 
Note: We consider it a very safe and efficient anesthetic as 
we have now used it in over six thousand cases without a fatality. 
Etheylene we never saw used. Atropin without opiates, is 
administered in practically all cases. In operations around the 


face, castor oil, as a routine, is instilled in the eyes. Carbon di- 
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oxide was administered immediately following the operation. 
They think it prevents atelectasis. 

(On the Continent, local anesthesia is used oftener than gen- 
eral. Novocaine with adrenalin, was the popular method. Some 
administered morphine alone or combined with scopolamin—the 
best results from the latter were when the patient was placed in 
a darkened room with absolute quiet. Some bandaged the eyes 


but the majority did not. 
ASEPSIS 


We found good asepsis in almost every clinic we visited. In 
most clinics, visitors had to don cap, gown and mask, and, in 
some cases, rubbers. Most of the surgeons used spirits as an 
antiseptic to sterilize the face. Some used 1-2000 biniodide mer- 
cury in spirits. Tincture of iodine or picric acid were used in 
nost of the clinics to paint operating surface. 

ln plastic surgery, mastisol, a form of varnish, is used to 
stick towels to the skin and thus block off the field of operation. 


lt is easily removed with benzine. 
TONSILLECTOMY 


We saw over one hundred surgeons perform tonsillectomies 
and it seems we saw about every different form of operation. In 
the dissection operation we saw many surgeons complete the 
operation without the use of the snare. 

In the British Isles, general anesthesia is used in practically 
all cases. Lung abscess, following tonsillectomy, is practically 
unknown and we think the reason for it is due to the position of 
the patient, during and after, operation. In practically all the 
clinics visited, the patient was placed on his back with a large 
pillow under his shoulders, the head being in the occipito atloid 
position and with the surgeon seated at the head of the table. 

Universally they use Davis’ self retaining mouth gag with 
various appliances to hold the tongue depressor, thus doing 
away With an extra assistant. We saw suction used in very few 
clinics. All bleeding points are ligated with either silk or linen. 
In one clinic, double © catgut was used. We saw a very in- 
genuous tonsil forcep, the Negus, used for ligating. 

Various drugs were used in the fauces, either for the relief 
of post operative pain or prevention of infection, as oil of tur- 


pentine, ten per cent protagol, or Whitehead’s solution. In the 
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use of protagol and Whitehead’s some of the solution was al 
lowed to tlow into the post nasal space as the surgeons thought 
it prevented infections of the middle ear. No patient is allowed 
to leave the table until all bleeding has ceased. After the oper 
ation, the patient is placed on his right side with his right arm 
brought back of the body. In some of the clinics, when the pa 
tient is returned to his bed, he receives 60 grs. potassium bro 
mide with 20 grs. aspirin per rectum. 

On the Continent, most operations on the tonsils in adults 
are performed under local anesthesia and, on children, a general 
anesthesia with the patient in the second stage of anesthesia. In 
the latter they contend it lessens the complication of lung abs 
cess. 

Having spent a year in Europe betore the war, it was in 
teresting to note the changes that had taken place in operations 
on nose, ear and throat, especially on disease of the para nasal 
sinuses and infections of the middle ear. Some of the coun 
tries that were formerly very radical, now are very conservative, 
and those that were conservative, now are more radical, but 
Conservatism in most clinics has supplanted Radicalism. 

In most of the clinics, operations on the nose, including para 
nasal sinuses, a post nasal plug is inserted through the mouth 
preceding the operation. In the British Isles, strips of gauze 
soaked and rung dry in solutions of ten to twenty per cent co 
caine with equal parts of adrenalin chloride solution 1-1000 are 
inserted in the nose one hour before operation. This certainly 
lessens hemorrhage. We never saw a case of cocaine poisoning 
while there. 

EMPYEMA OF THE ANTRUM OF HIGHMORE OPERATION 

In very few of the clinics were they radical. In one clinic 
we saw more Caldwell Luc’s performed than in all the others put 
together. In one of the largest clinics in the British Isles we 
never saw one, the surgeon in charge informing us that he had 
not performed one in five years. 

The choice of operation in the British Isles is the intra nasal, 
care being taken to make a very large opening under the in- 
ferior turbinate, some removing a small piece of the inferior 
turbinate with punch forceps and others not disturbing it. In 
one clinic, the middle third was removed. All kinds of instru- 
ments, trocars, punches, chisels and burrs, were used in making 


the initial opening in the naso antral wall. This was followed 
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by cutting forceps. In very few clinics, were packing or drain 


age tubes used. 

Note: In a recent paper we called attention to the danger of 
injury to the teeth in any operation of the antrum through its an 
terior wall, the only route to safeguard the teeth being through 
the naso antral wall or hard palate. This we feel can be demon 
strated by lantern slides. 

In a number of cases the ethmoid cells were curetted but 
not as a routine. Exenteration of ethmoid cells by Sluder’s 


method was pertormed in only very tew clinics. 


IEMPYEMA OF THE FRONTAL SINUS 


In chronic empyema we found the greatest difference of 
opinion. Most operators sacrifice the naso frontal duct, but a 
few condemn this procedure. One of our best authorities made 
the statement that, if naso frontal duct could not be saved, noth 
ing but a complete obliteration of the sinus should be performed. 
In one case he opened the sinus externally three times before 
resorting to the radical operation. 

Che operation of choice was the removal of the floor of the 
sinus with resection ot the frontal process and nasal process of 
the maxillary and a large rubber tube inserted through the nose 
and left there from five to fourteen days, then steel dilators were 
used to keep artificial opening patulous until epidermization has 
taken place. The removal of the anterior end of the middle tur 
linate and exenteration of the ethmoid cells, if this has not been 
done previously, is included in the operation. One surgeon per 
formed the radical operation in a very unique manner. After 
removing the floor and anterior wall, the patient was placed in 
the tonsil position, head in occipito atloid position, and, seated at 
the head of the patient, he completed the operation in the nose 
and he was able, as it appeared to us, to have a much better 
view of the field of operation. It certainly was a much easier and 
quicker method. In one case in which both frontal sinuses had 
been operated on, that is, removal of the floor and destruction of 
the naso frontal duct, the patient had to be reoperated. When 
the surgeon reopened the sinus, he found that he was unable to 
pass a probe into the nose. Even the bone he had removed 
from the nose in the previous operation had been replaced with 
schlerotic bone. In one of the large clinics the surgeon in 


charge has been using graduated rubber tubes to dilate the naso 
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frontal duct. He reported seventy cases as cured. | did not 
mention the intra nasal operation as most of these cases had had 


this performed previously. 
Acute MAstoipitis 


As you know, they have two schools over there, one is very 
strong for early operation and the other believes in waiting 
until the mastoid abscess has been formed or until it has become 
localized. It appeared to us that the first school had more fol- 


lowers. 
CHRONIC SUPPURATIVE OTITIS MEDIA 


We saw ionization practiced in only two clinics. Most of 
the surgeons having given it a fair trial, have abandoned it. In 
the two clinics where it was used, they were very enthusiastic 
over it and it was used in practically all cases before resorting to 
operative procedures. 

On the Continent, the greatest change has taken place in the 
treatment of these cases. We saw very few radicals, but many 
modified ones performed, the latter consisting of a partial re- 
moval of the bridge to its complete removal but, in almost all 
cases, the contents of the middle ear were not disturbed. Should 
the case not clear up they contend it was a very easy procedure 
to complete it into a radical. We were surprised that even in 
cases with cholesteatoma, a modified radical was first performed. 
A plastic flap was performed in either method. One of the 
leading aurists of Vienna in performing either a modified or 
radical does not stitch the flap or close the posterior wound just 
inserts drainage through the external canal and in the mastoid 
cavity. He says his cases have practically no discomfort and do 
better than when he stitched the flap and closed the posterior 
wound. One of the surgeons performs the modified radical by 
removing the incus and filling the mastoid cavity with tongue 
flap made from subcutaneous tissues covering the mastoid. He 
closes the posterior wound without any form of drainage. As 
to the skin graft, we found just as great a difference of opinion 
as with us here. In one of the large hospitals they have two 
services; in one, they never do a skin graft and in the other, in 


practically every case, we were able to see the end results and 


they appeared to be equally good. In one hospital, the surgeon 


removes the posterior membraneous canal in every case. He 
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contends it only gets in the way. His end results were especially 


good. 

In one of the clinics we saw a very interesting method for 
skin grafting. The surface from which the skin graft is taken 
is painted with two per cent methylin blue in absolute alcohol. 
This is done so you can recognize the skin surface of the graft. 
Then anhydrous collodion is poured over the surface which is 
kept taut to prevent wrinkling. After the skin graft has been 
cut it is placed in salt solution and can be manipulated without 
its curling up. He cuts the grafts in strips and inserts them 
through the posterior wound, packing with iodoform gauze 
through the external canal and closes the posterior wound without 
drainage. \nhydrous collodion is made by adding collodion in 
absolute alcohol, one part, and pure ether, two parts. To remove 
all the water from the alcohol and ether, they are treated with 
copper sulphate. 

Time does not permit us to describe the various methods we 
aad the pleasure of seeing in the treatment of malignant growths 
in nose and throat; septic thrombosis lateral sinus; brain abscess ; 
meningitis; plastic surgery face; vaccines; Bloc anesthesia; arti- 
ficial aids to hearing; tuberculosis of the larynx; facial nerve 
paralysis; operations on the labyrinth; radium in the ear, nose 
and throat, ete. 

In looking back one is discouraged to find that very little 
progress has been made in the treatment of progressive deafness: 


ozena; asthma and vaso motor rhinitis. 





THE ANATOMY, PHYSIOLOGY AND DISEASES OF 
THE SALIVARY GLANDS 


W. V. Mu tuin, M.D. 


CLEVELAND CLINIC, 


CLEVELAND, OHIO 


As one studies the anatomy of the salivary glands, he maj 
derive his information from two sources: the standard descrip 
tive anatomy that gives very definite information as to the size of 
the glands, their ducts and the exact location of their openings, 
and the more specialized studies of these structures, such as that 
made by Churchill Carmalt! under the auspices of the George 
Crocker Special Research Fund at Columbia University. 

In his preliminary statement, Carmalt states that he has been 
impressed with the inaccuracy and incompleteness of the illustra 


tions, especially those of the alveololingual district, which accom 


pany the reading matter in the majority of accepted anatomical 


text-books. He says they seem to have been handed down un 
changed from earlier publications, and in some cases have been 
obscured by reduction in size. Carmalt’s specimens were hard 
ened in formalin and injected, and the illustrations made from 
them represent accurately the actual conditions encountered in a 
large series of carefully injected and prepared specimens. 
Carmalt divides the adult human salivary apparatus, struc 
turally, into two separate distinct glandular areas: (1) definite 
major glands with distinct ducts which carry the secretions of 
each gland to a terminal orifice; for example, the greater sub 
maxillary gland, the sublingual gland, and the parotid gland, and 
(2) certain areas of the oral, faucial, palatine, pharvngeal and 
alveobuccal mucous membranes which carry the minute orifices 
of numerous small separate and distinct glands. This glandular 
mucosa is distributed over various districts, as for example, the 
lesser sublingual or alveololingual districts which occupy the lat- 
eral areas of the floor of the mouth, the tip of the tongue which 
contains the glands of Blandin-Nuhn, and the interval between 
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the submaxillary duct and the lateral surface of the tongue, where 
are the glands of Weber. 

The glands of Blandin-Nuhn are a pair of oval shaped glands 
on the under side of the tongue near the tip; each gland has one 
or two excretory ducts opening on the under surface of the tongue. 
These glands are of the mixed type, having both serous and 
mucus cells, and they are covered by mucous membrane only. 
These glands may be congenitally enlarged. They may become 
cystic and they may contain calculi. 

Sublingual Glands—Carmalt divides the sublingual glands 
into a greater and lesser set, and his injections show that they 
are not definite in their form or distribution. They have many 
individual ducts, or some of the lesser sublingual glands may 
empty into Wharton’s duct. They have no capsule and they form 
an elevation along the floor of the mouth just beneath the mucous 
membrane They also are of the mixed type with the mucus cells 
predominating. 

The parotid gland is the largest salivary gland. It 1s purely 
serous in type. It is yellowish in color and lobulated in form. 
Carmalt’s injections show that in addition to the main gland 
there are accessory glandular masses which are likely to take the 
form of a periductal glandular proliferation. Several small lymph 
glands are usually found embedded on the superficial surface of 
the gland from which they can be distinguished by their difference 
in color. They receive afferent lymph vessels from the evelids, 
evebrows, frontal and temporal part of the scalp, the upper part 
of the cheek, the outer surface of the ear, and the tympanum. 
Lymphatic drainage from the parotid gland is by way of the 
deep cervical nodes. The parotid fascia is derived from the deep 
cervical fascia which forms a capsule for the gland, but as 
pointed out by Mosher,? the inward prolongation of the parotid 
gland which makes the outer boundary of the pharyngo-maxillary 
fascia. has no sheath, so that abscesses and tumors of the parotid 
are unopposed in their spread toward the pharynx. Conversely, the 
parotid gland may become infected from a retropharyngeal ab- 
scess or a peritonsillar abscess that breaks through the superior 
constrictor muscle. The parotid gland may descend beyond the 
angle of the mandible and come into close relation with the pos- 
terior part of the submaxillary gland, from which it is separated 
by only a thin layer of the deep cervical fascia, better known as the 


stylomaxillary or stylomandibular ligament, which runs from the 
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styloid process to the inner surface of the mandible of the in- 
ferior maxilla. The prestyloid portion of the parotid gland 1s 
almost in direct contact with the eustachian tube. 

The main submarillary gland lies partly beneath the posterior 
border of the mylohycid muscle. Carmalt divides this gland into 
two sections: (1) the main salivary gland, and (2) a group of 
smaller glandular masses, placed above the mylohyoid muscle, 
which empty by separate ducts into the main submaxillary duct. 
These masses are termed accessory or second submaxillary glands 
and ducts. In his investigations Carmalt has found as many as 
five accessory submanillary glands. The submaxillary gland is 
a mixed type of gland with the serous cell predominating. The 
gland has a delicate capsule of connective tissue. 

The submaxillary duct — Wharton's duct — runs from the 
body of the main submaxillary gland along the tloor of the mouth 
just under the mucous membrane. Its orifice is usually at the 
summit of a small papilla beside the frenum of the tongue. The 
walls of the duct are quite inelastic and the duct is accompanied 
in its course by the lingual nerve. These two factors account for 
the intense pain which is experienced when Wharton's duct ts 
blocked. It is of great importance to mention that submaxillary 
lymph glands are embedded in the submaxillary gland, since these 
lymph glands and their vessels drain a portion of the lip and 
tongue. The superficial layer of the deep cervical fascia forms 
the capsule of the submaxillary gland, and as mentioned before, 
in adults the posterior lobe of the gland is in close proximity to 
the backward projection of the parotid gland from which it is 
separated only by a thin layer of fascia as it forms the stylo 
mandibular ligament. 

The nerve supply of the salivary glands that controls secre- 
tion consists of afferent and efferent fibers from the salivary 
nucleus in the medulla, afferent and efferent fibers from the 
chorda tympani, afferent and efferent fibers from Jacobson’s 
nerve, fibers from the glossopharyngeal nerve, and sensory fibers 
from the fifth nerve. The sympathetic fibers supplying the sali- 
vary glands come from the superior cervical ganglion and accom- 
pany the external carotid arteries to the glands. 

The secretion of saliva is a complex act and involves the 
cooperation of the epithelial gland cells, blood vessels and efferent 
and afferent fibers of different cranial nerves, together with a 
central mechanism by which these are excited to coordinated 













-) 
wn 
N 


SALIVARY GLANDS 


activity. Stimulation of any sensory nerve in the body, however, 
may produce salivary secretion. Ordinarily, between meals the 
large main salivary glands do not secrete, but the mucous mem- 
brane of the mouth is constantly kept moist by the lesser group 
of mucous glands. 

In man, during hunger, the sight, smell or the thought of 
food causes the secretion of saliva from all the salivary glands. 
Mastication increases this flow although the total amount of sa 
liva secreted depends upon the nature of the food. 

Loevenhart and Hooker? reported that when all the salivary 
glands were removed from a dog, gastric secretion ceased perma 
nently. Fehr, on the other hand, has stated rightfully that extirpa 
tion of all the salivary glands is impossible, but that he was able to 
remove those that secreted by far the greatest amount of saliva, 
this operation having no appreciable effect on nutrition. The only 
change he noticed was that the dog drank more water. Since the 
dog did well, and thrived in every way, his conclusion was that 
the salivary glands, in the dog at least, were a convenience, rather 
than a necessity. The injection of saliva into the blood appar- 
ently produced no other effect than a temporary fall in blood 
pressure, but since this result follows the injection of so many 
substances, this can not be regarded as a specific effect. 

During the process of secretion a certain decrease in the rate 
of flow, or even its cessation, may be caused by stimulation of the 
afferent nerves. Such an effect might be due either to inhibition 
of the central secre tory center or to constriction of the blood ves 
sels of the gland. This might account for certain inflammatory 
conditions of the salivary glands that follow surgical operations 
and certain constitutional diseases. 

Kudolph Weber? states that one can not speak of normai 
salivary secretion but that the functioning of each gland is 
changed by different stimuli. Hydrogen ion concentration tests 
reveal that after the application of different stimuli the reaction of 
the saliva varies, rapidly changing from a weak acid to neutral, 
but only occasionally becoming alkaline. 

The viscosity of the saliva is usually in proportion to the 
percentage of mucin it contains. The same salts may be found in 
the secretion from all the salivary glands, but the percentage dif 
fers in the different glands. The basic salts are sodium, po- 
tassium, calcium and magnesium; the acids, hydrochloric, car- 


bonic, phosphoric and sulphuric. Histamine is thought to have a 
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double action on the submaxillary gland—(1) a secretory effect; 
and (2) a mechanical effect due to the action of the histamine 
on the contractile elements of the gland. 

Anomalies of the salivary glands have been found in two out 
ot ninety dissected bodies... In one there was complete absence 
of both parotids, in the other, one submaxillary gland was lacking. 
Congenital absence of the salivary glands has been found. Per 
odic swelling of all the salivary glands is usually due to some 
disturbance of the secretory reflex. Rapid and periodic swelling 
of the salivary glands may be due to allergy. Such swelling is 
frequently relieved by an injection of adrenalin. Ranula is a 
loose term and has no scientific meaning. 

The parotid gland is particularly sensitive to the x-rays, 
even more so than the surrounding skin. 

Cysts may form in any of the mucous glands and distention 
arises as the ducts become blocked. This distention may cause 
a prolongation of the walls of the gland in any direction; it may 
burrow through the muscles. These cysts must be differentiated 
from dermoid cysts, and this is usually not difficult, as salivary 
cysts are shiny and translucent in appearance, while dermoid cysts 
are doughy in character. The treatment of salivary cysts is 
complete removal. 

Submanxillary and sublingual inflammation or abscess may 
lead to Ludwig’s angina. The treatment of these conditions is 
surgical. 

A pyogenic infection of the salivary glands and ducts may 
start as an acute inflammation of the gland. Such an infection 
has a sudden onset and runs a rapid course. It is usually sec 
ondary to some acute or chronic illness such as pneumonia, or 
typhoid fever, especially in patients of advanced age. It is very 
apt to follow some surgical operation. In some cases the symp 
toms will be localized on account of obstruction of the ducts 
which may be due to edema of the mucosa, to a plug of inspis- 
sated mucus from a retarded salivary flow, or to a small calculus. 
Infection of the salivary glands is more likely to occur during the 
winter and spring months when acute respiratory infections are 
prevaleiit. 

The parotid gland is more often the site of postoperative in- 
fection and suppuration than either the sublingual or the sub- 
maxillary. Several reasons have been advanced for this, but it 


is questionable whether any of them can be proven. Dyball® sug- 
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gested that at the time of operation some toxin is liberated that 
selects the parotid gland.  Deaver? thinks it may be a meta- 
static process of pyemia, while Bunts* observed that postoperative 
parotitis 1s more common in patients with poor teeth, gingivitis, 
oral infection and insalivation. He stated that dryness of the 
mouth is common after general anesthesia, especially when atropin 
has been given; and in such conditions the mouth of Stenson’s 
duct, which does not have the advantage of being protected by 
the tongue as do the ducts of the submaxillary and sublingual 
glands, is unusually patent, so that infection can readily travel 
to the glands through the duct or by transmission along the lym- 
phatics around the duct. Loew has suggested that the mucin- 
containing secretions of the submaxillary and sublingual glands 
are bactericidal, while the serous secretion of the parotid is not. 
Whatever theory one may hold, it is practically of value when the 
patient is receiving no food or tluids by mouth, and when much 
morphin or atropin is being given, or when he is being fed by 
gastrostomy, to keep the mouth in a very clean condition, and 
to stimulate secretion by giving the patient gum to chew at fre- 
quent intervals. 

Salivary calculus—-Caleuli of the salivary glands are of not 
uncommon occurrence, the submaxillary gland more often con- 
taining calculi than any of the others, although no plausible rea- 
son for this can be given. 

It seems to be a fact that all herbiverous animals are subject 
to salivary calculus, while the carniverous animals are almost 
free. A calculus weighing 111% ounces has been removed from 
the submanillary gland of a horse. It has been noticed that dur- 
ing fasting new deposits of tartar are not found on the teeth, but 
when fed with a variety of vegetables, the teeth soon show cal- 
careous deposit near the gingival margin. Therefore, it would 
appear that a herbiverous diet leads to calcifications in the mouth 
and the glandular structure. 

Badanes’ calls attention to the importance of the presence 
of calcium oxalate in salivary calculi. All vegetables, and some 
fruits, are rich in oxalic acid combined loosely with some or- 
ganic base. When this oxalate comes in contact with the calcium 
salts of the saliva, for which it has a great affinity, it is precipi- 
tated as an insoluble calcium oxalate, which together with mucin 
and other salts and food debris, adheres to the surface of the 
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teeth. By the action of mastication the free surfaces are cleaned 
automatically but not so well near the gingival margin. 

As for mixed tumors of the parotid gland—this subject has 
been thoroughly covered by MeFarland.* '° From a study oi 
ninety tumors of the parotid region, in all of which the postopera 
tive history was traced, he draws the following conclusions : 

1. The theory of the “enclavement” (enclosure within a 
foreign territory) or accidental sequestration of embryonal cells 
during the early and complicated development of the face and 
neck affords the most satisfactory explanation of the origin of 
mixed tumors of the parotid region. 

2. Mixed tumors are individual entities, having no relation 
to the normal structures in which they occur, but from which 
they do not arise, 

3. These tumors are inherently benign but commonly recur 
after excision, and if frequently disturbed become locally destruc- 
tive and invasive without causing metastases. 

4. The histology of mixed tumors is extremely complex, 
but on that very account their microscopic diagnosis is usually 
very easy. On the other hand, the immaturity, atypical arrange- 
ment and confused intermingling of the various tissue components 
sasily lead to misinterpretations as to their nature and mistakes 
as to their dispositions. It follows that histologic variations among 
mixed tumors have no bearing upon prognosis. Microscopical 
findings, therefore, except for the fact that they show that the 
lesion is a mixed tumor, are misleading, rather than enlightening. 

5. A malignant change in mixed tumors, whether “sar 
comatous” or “carcinomatous” in type, must be rare, and its oc 
currence is difficult to prove. 

6. The rapid enlargement of a mixed tumor of long dura 
tion and slow growth is not the result of malignant change. 

7. As intervals of ten, twenty, and even thirty years may 
elapse between the operative removal of a mixed tumor and its 
recurrence, caution should be exercised in declaring any case to 
be cured. 

Tuberculosis, syphilis, actinomycosis and malignancy may in- 
volve any of the salivary glands. The treatment is the same as 
when these conditions are present elsewhere in the body. 





*McFarland—Am. Jr. Medical Science, 1926—Vol. 172, p. 804 
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DISCUSSION 


RK Wurttiam MiirHoes Cincinnati, Ohio | shall limit my remarks 
to the practical side of this problem. In other words, | shall speak of the 
ute and chronic enlargement of the glands in the floor of the mouth 


reterring to the submaxillary and sublingual glands 


f the anatomy. There are 





inatomical tacts that must be borne in mind if we look at this 


! he practical standpoint lirst of all, we must remember 
that the lingual nerve lies in close proximity to the glands of the floor of 
the meuth. Secondly, we must remember that the fibres of the chorda 


lands And 


third and most important, we must remember that there are small lymph 


rve touch both the submaxillary and sublingual g 


es that he around the capsule of the submaxillary gland and around 
the sublingual gland that has no capsul These small lymph nodes be- 
come enlarged as a result of oral spesis, whether from teeth or tonsils o1 


an intection in the anterior portion of the mouth—lips, tongue, ete 
Knlargement of the lymph nodes lying immediately on the salivary glands 
will cause collateral oedema of the salivary glands and in consequence a 
chronic inflammation. When these glands become enlarged you can have 
ical symptoms,—a feeling of tulness in the throat, pain in the 
ear, glossodymia, a burning sensation in the throat. In fact, many of the 
vague symptoms in the throat are the result of chronic enlargement of 
the glands of the floor of the mouth 

How are we to detect the enlargement of the glands? Bimanual 
palpation is absolutely necessary and | believe it should be a_ routine 
measure with all of us to make a bimanual palpation of the floor of the 
mouth in all patients who have suspicious evidence of throat involvement 


as a result of infection of nasopharynx, nose above or within the mouth 
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This bimanual palpation is made in the following way: the index finge: 
of the left hand, protected with a rubber cot, is placed on the left side 
of the floor of the mouth, and with the hand on the other side pressure 
is made at the angle of the jaw and manipulation done. One can often 
find a marked enlargement of the gland and the patient may experience 
pain. On the right side the forefinger is used, with the left hand at the 
angle of the jaw. Very often during the manipulation the patient’s symp- 
toms become aggravated, especially the earache 

Clinically, we have seen many cases clear up with proper treatment 
of the glands of the floor of the mouth. I have in recent years made as 
an indication for tonsillectomy the presence of a paintul and enlarged 
submaxillary gland with an enlargement also of the lymph nodes overlying 
the gland. We have seen patients who still had throat symptoms follow 
ing tonsillectomy who were not relieved until proper treatment was used 
for the glands of the floor of the mouth. We have seen nasal accessory 
sinus disease very often associated with this enlargement, and two cases 
of persistent neuritis of the lingual nerve that cleared up after prope: 
treatment. What is the proper treatment? My experience has shown that 
the best treatment is massage, and this must be done in a gentle way and 
patient must be taught how to do it at home. Secondly, we have also 
seen good results from long exposure to the heat lamp, one hour at a 
time, and also the administration of atophan 

My message to you is to impress upon you the importance of bimanual 


palpation on the floor of the mouth as a routine measur: 


Dr. T. E. Carmopy, Denver, Colorado I have here some probes 
which I| presented before this society some years ago, graduated and d¢ 
signed after the Bowman probes, and which we find especially useful in 
those disease conditions where we have constriction of the duct 

Dr. Mullin has told you about the anatomy, as has Dr. Mithoefer, and 
there is very little left to say about that part of it. What Dr. Mullin 
told you about the mandible is especially significant if you manipulate 
the submaxillary gland. He showed you how the posterior part of it drops 
down below the mylohyoid muscle and sometimes covers it. In the diag 
nosis of diseases of these glands you will find this anatomical fact ver: 
important. In manipulating the parotid gland it is comparatively easy to 
catch it because you can put your finger up at the external auditory canal 
and your other finger inside of the mouth and detect whether or not you 
have a calculus present. The difficulty in locating the calculus with either 
a probe or an x-ray is sometimes so great that we are at a loss 

Injection is difficult in a normal gland, but sometimes you will find a 
gland that has been diseased for some time and discharging pus which will 
retain some opaque substance. We have used lipiodol in one case that 
showed beautifully; in some other cases it did not show at all. I have a 
few slides which will illustrate a few of the different conditions that we 


have in these glands. 


Dr. Lyte S. Poweit, Lawrence, Kansas: I think we should be ver 
grateful for the excellent presentation of this subject today, especially in 
view of the fact that, at least in my opinion, the rank and file of our pro- 
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fession do not give the proper attention to this mass of glandular tissue prac- 
tically surrounding the upper respiratory tract. I have come to realize 
in the past few months that a great number of cases that consult us com 
plaining of bad breath and bad taste in the mouth are really chronic in 
fections of these glandular structures. These cases for the most part have 
gone undiagnosed, or perhaps have had tonsils and adenoids removed and 
sinus operations performed, with no improvement. [| would like to sug- 
gest that we give a litthe more attention to these complex structures that 


are so intimately connected with the often infected respiratory tract 


Dre W. V. Mutu, closing | have just three other thoughts. In 


cases of periodic swelling of the salivary glands, we have tried injections 
of adrenalin. The extreme sensitiveness of the parotid gland to the x-ray 
should be borne in mind. It is more sensitive to the x-ray than is the 
surrounding skin 

Mixed tumors are mixed tumors all the way through. Even if they 
recur, they do not have a tendency to becom malignant 

There is no reason that I can give as to why one gland becomes 
involved more than another. For instance, the parotid gland is more 
likely to become inflamed and suppurate following operative conditions on 
the gastro-intestinal tract, while the submaxillary gland more often be- 


comes involved by calculus 


km. MosHeR: Suppose you have a periodic abscess of the submaxil- 
lary gland due to stone, how often would you operate ? 
yr. Muttin: It would depend upon the size of the stone and where 


it is. If I could get at the stone and get rid of it, I would trv that first. 





rk. MOSHER In most cases of abscess of the submaxillary gland, 
extirpation is the torm of treatment that has given me the best results. 








NASOPHARYNGEAL ABSCESS—A REPORT OF 155 
CASES 


SIDNEY YANKAUER, M. D. 
NEW YORK CITY 


The lymphoid tissue in the nasopharynx has a definite ana 
tomical arrangement within the structure of the normal adenoid. 
This anatomical arrangement is maintained when the adenoid 
persists into adult life and can usually be recognized even when 
the adenoid structure has become distorted by hypertrophy. 

Normally, the adenoid consists of sheets or combs of lym- 
phoid tissue, separated by clefts, and attached to the vault of the 
nasopharynx along anteroposterior lines. The central cleft be 
gins behind the attachment of the vomer, where it is shallow, and 
extends backwards in the median line, becoming deeper at its 
posterior extremity, where it ends in a fossa known as the re 
cessus medius. On each side of the central cleft is a central comb. 
Outside of each central comb there is a first lateral comb, sepa- 
rated from the central comb by the first lateral cleft and usually 
there is an incomplete second lateral comb separated from the 
first by the second lateral cleft. There are, therefore, a central 
and two lateral clefts, running parallel to each other in an anter 
posterior direction. These clefts unite posteriorly in the recessus 
medius. Frequently, the second lateral combs come together 
posteriorly behind the recessus medius, forming a_ transverse 
comb. 

In the embryo, the hypophysis cerebri takes its origin from an 
indentation in the nasopharynx, the location of which is identical 
with the recessus medius of the adenoid. The indentation grows 
upward into a prolonged stalk terminating in a mass which be- 
comes the anterior portion of the hypophysis. The stalk itself 
atrophies but, as in all embryonal structures of this type, remnants 
of the lumen occasionally remain. Such a remnant is in very 
rare instances found in the nasopharynx. It consists of a cyst 


located behind or above the recessus medius. This is the so- 











NASOPHARYNGEAL ABSCESS 305 


called pharyngeal bursa. It is rarely found, but when present 
may become the seat of a suppurative process. 

In 1885, Tornwaldt, of Danzig, published in the form of 
a monograph, a series of clinical observations in which he de- 
clared that he had seen numerous cases of abcess formation in 
the region of the recessus medius. These abcesses varied in size 
from one or two minims to several centimeters, and the contents 
varied from serum or clear mucus, to creamy pus. Because of the 
fact that these abcesses are situated in the place where the pharyn- 
geal bursa originated, Tornwaldt concluded that these cases 
were all cases of pharyngeal bursitis. 

His observations were not generally confirmed; first because 
others did not see such cases nearly as frequently as Tornwaldt 
did, and secondly, because the presence of an uninflamed pharyn- 
geal bursa was a most rare anatomical tind. For a number of 
vears an animated discussion followed the announcement of 
Tornwaldt. Ina general way, the outcome of the discussion was, 
that because the pharyngeal bursa 1s a rare anatomical find, there- 
fore, the cases which Tornwaldt saw must be very unusual cases, 
a conclusion which seemed to be veritied by the fact that no oth 
ers were able to report similar cases, in like number. 

This conclusion was erroneous for two reasons: first, because 
Tornwaldt’s claim that these abcesses were due to intlammation 
of the pharyngeal bursa was unequivocably accepted, and _ sec- 
ondly, because the negative findings of others were given equal 
weight with the positive findings of Tornwaldt. A study of the 
clinical reports of Tornwaldt’s cases has convinced me that the 
cases which he saw were identical with the cases upon which this 
report is based, and which, as | will try to prove, can be at- 
tributed to another origin than inflammation of the pharyngeal 
bursa; namely, to an inflammation of the recessus medius of the 
adenoid. The frequency with which Tornwaldt saw these cases 
was due to unusual diligence, and skill on his part; for he made 
it a routine practice in his clinical work to cocainize each one of 
his patients sufficiently to enable him to introduce a self-retain- 
ing palate retractor so as to make possible the examination of 
the nasopharynx in a convenient and thorough manner. 

In the year 1910, the writer devised a direct speculum for 
the examination of the nasopharynx. With this instrument it is 
possible with a minimum amount of cocaine, and with a mini- 


mum amount of circumstance, to make a thorough examination of 
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the vault of the nasopharynx. Because the use of this instrument 
has become a matter of routine practice in my office, | have been 
able to verify the observations of Tornwaldt not only as to the 
presence of these abcesses in the nasopharynx, but also as to their 
frequency ; but my observations have convinced me that these ab 
cesses are due to suppuration in the remnants of previously in 
flamed adenoid tissue and not to inflammation of a supposed 
pharyngeal bursa. This conclusion is based on the following 
data: 

1. A study of the ages of the patients presenting these 
abscesses shows that the largest number of cases occurred be 
tween the ages of 20 and 30—72 of the 155 cases. The next 
most frequent decade was from 30 to 40—32 cases. During this 
period of life, from the 20th to the 40th vear, which is the period 
immediately following the involution of the adenoid mass, two 
thirds of the cases occurred. 

2. The statistics show that of the 155 cases, only 1] pa- 

tients stated that they had at any time been operated upon for 
the removal of adenoids. 93 per cent of the patients, therefore, 
never had their adenoids removed. 
3. If the nasopharynx of adults whose adenoids have not 
been removed by operation be studied, there will frequently be 
found in the mucous membrane of the nasopharynx, one or more 
openings into which a probe may be introduced for a distance o1 
Y4cm. Most frequently, a single opening is found occupying the 
site of the recessus medius of the adenoid. When an additional 
opening is found it is almost invariably situated in the median line 
anterior to the above mentioned opening. Sometimes a series of 
three or four successive openings are found in the median line 
and the probe shows that they communicate with each other. 
The bridges of tissue between the openings are fragile and can 
easily be broken down with a probe, converting the series of 
openings into a slit corresponding to the median cleft of the 
adenoid. 

4. Where an abscess is present, a small dimple can some- 
times be seen on the surface of the swelling. When the abscess 
is opened with the probe, the opening is converted into a slit. lf 
nothing further is done the parts will soon present exactly the 
same appearance which is seen in a nasopharynx which presents 
one of these crypt-like openings but which has never been the 


seat of an abscess. 
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>. I have actually observed cases passing from the stage of 
abscess to the stage of a crypt and reappearing again as an abs- 
CCss, 

6. With one or two exceptions all these abscesses occurred 
in the median line. 

f It 1s therefore evident that this condition of abscess 
formation is one which occurs in adults whose adenoids have 
never been removed by operation, It occurs shortly after the 
period when the involution of the adenoid mass has been com 
pleted, and in cases in which adhesions between the combs of the 
adenoid tissue have converted the median cleft into a more or 
less completely closed cavity. 

The history of these cases and the appearance of the naso- 
pharynx corresponds closely with many of the histories and de 
scriptions recorded by Tornwaldt and | am convinced that the 
cases that I have seen are the same as those which he described 
but which he erroneously attributed to an inflammatory process 
In a supposedly persistent pharyngeal bursa. On the other hand, 
| have seen one or two cases in which a larger cavity appeared 
Which could not be entered with the probe but required a knife, 
which contained a larger amount of serous fluid and which wer 


considered to be true cases of pharyngeal bursitis. 
DIAGNOSIS: 


\ study ot the Statistics of this series of Cases shows that 
there is a preponderance of females. there being 90 females and 
65 males. 

The ages vary trom 5 years to 65 vears with most of the 
cases between the ages of 20 and 40. 

It is of some interest to note that the majority of the cases 
occurred either in the late spring, from March to June inclusive, 
or in the late fall, from October to January inclusive. This sea- 
sonal distribution is probably associated with weather conditions, 
and might be expected to vary with the climate. 

It is also of interest to note the frequency with which these 
cases occurred in relation to other nasal and nasopharyngeal con- 
ditions. The total number of cases y as collected over a period 
ot vears. But of 760 patients of all kinds of nose, throat, laryn- 
geal and endo-bronchial diseases seen in private practice during 
the vear 1928, there were 28 cases, or 3.8 per cent with abscesses 


of this kind. During the first four months of this year, of 315 
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patients of all kinds there were 13 nasopharyngeal abscesses, or 
4.1 per cent. This slight increase in the present year is due to 
the fact that it includes the months in which the disease is most 
common and that during this period there was an epidemic of up 
per respiratory infections. 

The local diagnosis depends upon the use of the direct 
nasopharyngeal speculum. When a reflecting instrument is used 
to examine the nasopharynx the light rays are projected upon 
the pharyngeal mucosa from a reflecting surface which is placed 
far back near the posterior pharyngeal wall. The angle of in- 
cidence of the rays as they strike the surface of the nasopharyn 
geal mucous membrane is greater than the angle of total re 
flection of the mucus which covers the surface. In like manner, 
any light rays which may emerge from the surface of the mucous 
membrane is totally reflected at the surface of. the superticial 
layer of mucus. Therefore, unless the nasopharynx has been 
entirely freed of mucus and maintained free of mucus during 
the examination, all that will be seen in a reflecting instrument 
will be a uniform pinkish sheen with the details of the texture 
of the surface obliterated. In the majority of cases it is practic 
ally impossible to recognize the contour of. the nasopharynx 
which is essential for the diagnosis of the condition. On the 
other hand, with a direct speculum the presence of a small quan- 
tity of mucus does not interfere with the visibility of the sur 
face of the mucous membrane and, besides. the surface can 
easily be kept free of mucus with suction. 

An abscess is characterized by the presence of a swelling in 
the region of the recessus medius, but. the swelling may not 
manifest itself as a rounded protuberance but merely as an ele 
vation of the concavity of the vault of the nasopharynx, a flat 
tening out of the concave surface. When the swelling can be 
recognized, it may be red, smooth and glistening or it may pre 
sent a dull grayish, almost polypoid appearance. ccasionally a 
dimple is found on the surface of the swelling. Not every such 
swelling however, contains pus, and the diagnosis is not complete 
until the swelling has been opened and its contents noted. In 
all cases except one or two it has been possible to penetrate the 
swelling with a probe, whereupon pus was found to exude along- 
side of the probe. The puncture wound made by the probe 


may 
then be converted into a slit, and the contents of the cavity 


com- 
pletely evacuated. It was in this way that each one of the 155 
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cases upon which the present article is based, was diagnosed, 
and it was only after the fluid contents of the cavity were ac 
tually seen that the diagnosis was considered complete. Ort the 
155 cases, the character of the contents was noted in 142. In 
121 or &6 per cent ot these, the contents were recorded as thick, 
creamy pus. In five of these, exuberant granulations could be 
seen protruding from the wound after the pus was evacuated. 
In the remaining 21 cases or 14 per cent, clear, thick, glairy 
mucus was evacuated. 

Unless and until the rhinologist acquires a familiarity with 
the appearance of the nasopharynx in the direct nasopharyngeal 
speculum, and as long as he depends entirely upon reflecting in 
struments for the examination of these parts, it will be impos 
sible for him to recognize the presence of these abscesses in all 
of the cases and it will be impossible for him to treat them in an 
efficient surgical manner. 

In practically all of the patients the abscess in the naso 
pharynx was not the only pathological condition present, nor was 
it seemingly the most important. The associated conditions of 
the nose and throat include practically all of the diseases gen 
erally found there. In over one-third of the cases, diseased 
tonsils were associated with the nasopharyngeal condition and 
deviated septa and accessory sinus disease were not uncommon. 

\ few cases ot posterior cervical adenitis seemed to be di 
rectly associated with the presence of these abscesses 

\s already indicated above, the abscesses had a tendency to 
open spontaneously and discharge their contents, and then to 
close without indicating the fact by any evidence of an acute 
process. Under these circumstances, it is manifestly impossible 
to distinguish the symptoms caused by the presence of such a 
small abscess from those caused by the associated diseases. 
Nevertheless, by reviewing the figures obtained from a study of 
these 155 cases, it was possible to obtain some significant data. 

For this purpose, the symptoms presented by the patients 
vere separated into groups. The first group are those symptoms 


S 


which might reasonably be attributed to the presence of an open 
abscess cavity discharging its contents into the nasopharynx. 
This group included such symptoms as nasal discharge, postnasal 
discharge, and frequent colds including hoarseness, foul taste or 


odor, nausea, hawking and coughing, attacks of sneezing. The 
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total number of patients presenting these symptoms was 103 or 
66! per cent. 

The second group of symptoms are those which might reas- 
onably be attributed to a closed abscess cavity in the nasopharynx. 
This group includes headache and pains in various parts of the 
head and neck including a number of cases diagnosed as spheno- 
palatine neuralgia, nasal obstruction, sore throat, nasal speech, 
cervical adenitis. The number of cases in this group was 108, 
or 68 per cent. It is therefore evident that about two-thirds of 
the patients complained of symptoms attributable to an open abs- 
cess in the nasopharynx, and about two-thirds of the patients 
complained of symptoms due to a closed abscess. These figures 
can only be reconciled by assuming that approximately one-half 
of all the patients complained of symptoms when the cavity was 
closed as well as of symptoms when the cavity was open; that 
of the remainder, some complained of symptoms only when the 
cavity was open, and some only when the cavity was closed. 

The headaches of which the patients complained included 
all kinds of pain in the head and neck but a number of patients, 
perhaps one-half of those complaining of headache, described 
the headache in a peculiar way. The headache is felt at the back 
of the head and resembles the pain of sphenoid sinusitis. How 
ever, when a patient with sphenoid sinusitis is asked to point 
out where his headache is situated, he will place his entire hand 
upon his occiput; but when a patient who has a headache due 
to one of these abscesses tries to point out its location, he will 
place one finger on the nape of the neck just below the occipital 
bone—a point which corresponds closely to the location of the 
abscess. In other words, the headache due to nasopharyngeal 
abscess seems to be much more localized than the headache of 
sphenoid sinusitis. Although this particular type of headache oc 
curred in only a minority of all the patients, when it did occur, 
an abscess was invariably found in the nasopharynx, and the 
opening of the abscess was invariably followed by the disappear- 
ance of the headache. In some instances, these headaches were 
severe and many unsuccessful attempts to relieve them had been 
made. It is the only symptom of these abscesses which seems 
to me to be so definitely and clearly associated with the presence 
of the abscess that it could be regarded as pathognomonic. 

The next group of symptoms are those relating to the ear 


and it is very surprising that in a suppurative disease of the 
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nasopharynx there were only 23 or about 15 per cent of the 
patients who complained of any ear symptoms whatsoever. Only 
one-third of these, or 5 per cent, at any time had a suppurative 
otitis either acute or chromic. The other ear symptoms were 
vertigo, tinnitus, earache and deafness. 

In like manner it is perhaps equally surprising that there 
were comparatively few, not more than 5 per cent of the total, 
who complained of focal symptoms such as nephritis, rheumatism, 
persistent fever, etc. Nevertheless, in some of these cases the 
relief of rheumatism followed as promptly as it sometimes does 
after the removal of tonsils and there were three cases of pet 
sistent slight rise of temperature which were relieved by the re 
moval of such abscesses. 

Phere were a large number of nervous svmptoms whose re 
lation to the abscesses may be obscure; they included neurasthe 
nia, insomnia, reflexes of various kinds, and aches and pains in 
various parts of the body. One case of frequent micturition was 
immediately relieved after opening such an abscess. 

\ number of instances occurred in which a diagnosis of ac 
cessory sinus disease had been made and for which various 
sinuses had been operated upon. In spite of the fact that the 
intranasal appearances seemed to indicate that the sinuses were 
healed, nasal discharge and headache persisted and were re 
lieved only when the abscess in the nasopharynx was opened. 

he number of cases seen in hospital and dispensary practice 
was very much smaller than those seen in the writer's private 
practice but this fact itself is significant. It is probably due to 
the circumstances that the writer’s practice is entirely a consultant 
practice and that the patients that are brought to him are those 
in whom careful diagnosis and skillful treatment failed to re- 
lieve the patients. In other words, it is among the unsuccessful 
cases of the average rhinologist that these cases have been found. 
This fact should make the recognition and treatment of these 
nasopharyngeal abscesses a matter of great interest and import 
ance to all rhinologists, for in the writer's practice, one of these 
abscesses was found in every 25 patients. It is certain that a 
pathological condition which occurs in the practice of a single 
rhinologist every ten days cannot be dismissed as a rare or 
unusual or unimportant disease. If this figure truly represents 
the proportion of undiscovered nasopharyngeal abscesses among 


the unsuccessful cases of other rhinologists, a better knowledge 
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of the diagnosis and treatment of this condition will add a meas- 
ureable degree to the theraupetic efficiency, and therefore to the 
professional prestige of our specialty. 

The treatment of these cases, as has already been suggested 
above, is carried out through the direct nasopharyngeal speculum. 
The cocainization necessary for the introduction of this instru 
ment is as follows: 

Two applicators are wound with absorbent cotton for a 
distance of 1% cms. from the end; the tuft of cotton should not 
be more than 4 mm. in diameter and the end rounded off smooth- 
lv. About 2 cm. of the end of the applicator are bent to a 
shape corresponding to the shape of a eustachian catheter. These 
applicators are saturated (but not dripping) with from 5 per 
cent to 20 per cent cocaine solution with adrenalin and introduced 
through the nostril with the bent part downward so that the bent 
part comes to lie on the upper surface of the soft palate. They 
are left in situ for ten minutes. The instrument is introduced in 
the usual manner until the swelling in the nasopharynx is brought 
into its lumen. The use of suction may be necessary to keep 
the field clear of secretion especially if there is nasal discharge 
from an associated sinusitis. <A stiff steel probe is applied to the 
swelling. It can easily be thrust through the walls of the abscess 
cavity. A small quantity of secretion usually exudes alongside of 
the probe. The probe is then forcibly moved downwards and 
backwards, converting the puncture wound into a slit and evacuat- 
ing the contents of the cavity. There is usually brisk, but tem 
porary hemorrhage. When this has subsided an application of 
20 per cent solution of nitrate of silver may be made to the in- 
terior of the cavity. In many cases this is sufficient to eliminate 
the disease. The lateral walls of the cavity separate, the recessus 
medius becomes shallow and the surface of the nasopharynx 
smooth. In a number of instances, however, the cavity reforms. 
This is due to the fact that the walls of the cavity, which are 
composed of the central combs of the adenoid, still contain a 
considerable amount of lymphoid tissue. They remain thick and 
rounded and maintain the original formation of the central cleft 
and recessus medius. The removal of this remaining lymphoid 
tissue is therefore indicated. This can be accomplished without 
difficulty through the direct speculum, using for this purpose an 
ordinary punch forceps of sufficient length to reach through the 


speculum. Occasionally the amount of lymphoid tissue is un- 
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expectedly large and a more complete operative procedure is 
necessary. The removal of this tissue then becomes equivalent 
to the removal of adenoids from the nasopharynx of the adult, 
and may be accomplished by a procedure which serves this pur- 
pose. The writer has successfully used the method taught by Dr. 
Joseph C. Beck, which consists of introducing rubber cords 
through the nares, bringing them out of the mouth and _ using 
them as palate retractors, and in this way curetting the naso- 
pharvnx under direct vision. 

Not the least important feature in connection with these 
abscesses 1s the attitude which rhinologists have assumed towards 


this condition. Although at one time it was the subject of ani- 


mated discussion under the name Tornwaldt’s disease, in late 
vears it seems to have been omitted almost entirely from con- 
sideration and to have become lost to rhinologists as a factor of 
any wunportance in the pathology of the nose and throat. Not 
only do we tind discussion of the disease almost entirely absent 
from the literature but in the text books published in the English 
language during the last ten years, half of them do not mention 
the existence of such a condition at all. The other half of the 
text books describe under the name of Tornwaldt’s disease, an 
inflammation of the pharyngeal bursa. Intlammation of the 
pharyngeal bursa is an entirely different pathological condition as 
the bursa is situated behind the mucous membrane of the naso 
pharynx and behind and above the recessus medius. The con 
tents of the pharyngeal bursa are more often clear serous fluid 
or glairy mucus. When the bursa is the seat of suppurative in 
lammation, the differential diagnosis from suppuration in the 
recessus medius 1s dithcult, but the writer believes that a dis 
tinction can be made by the surgical procedure necessary for the 
opening of the abscess. The recessus medius being situated en- 
tirely in the remnant of adenoid tissue, the abscess cavity can 
be entered easily by means of a probe and the cavity opened in 
this way. It is practically never necessary to use a knife. On 
the other hand, when the cavity to be opened is a pharyngeal 
bursa, the probe cannot be made to enter the cavity. The mu- 
cous membrane of the nasopharynx is too resistant for this 
simple procedure. It becomes necessary to use a knife. 

In those text books which have described Tornwaldt’s dis 
ease it is always pharyngeal bursitis which is described. I have 


found only one exception to this rule. In the first edition of 
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Ballenger’s text book on Diseases of the Nose and Throat, Torn 
waldt’s disease is described definitely as an inflammation of the 
recessus medius. In the year 1912, a book on Diseases of the 
Nasopharynx, by Adair Dighton, was published in England. 
Dighton accepts the description of Tornwaldt’s disease published 
by Ballenger and repeats the description almost verbatim. The 
same description is repeated in the later editions of Ballenger. 
With this exception, there is no publication that | have seen in 
which Tornwaldt’s disease is described as an inflammation of the 
recessus medius. | have found no other text book in which in 
flammation of the recessus medius as such, is deseribed at all. 
The disease has practically been lost to rhinologists and the 
only excuse which the writer has for attempting to resurrect this 
lost disease and to save it from oblivion is the fact that never a 
fortnight passes in which he does not see at least one case and 
that the relief of a number of obstinate cases which has been 
accomplished by the discovery and cure of these abscesses have 


been among the most satisfactory cases in the writer’s experience. 


DISCUSSION, 





Dr. Josepn C. Beck, Chicago: The author has presented his paper in 
such a brief manner that he evidently thinks we all have read the Preses 
sion Volume. I think probably a good many have not read it, and I will 
admit that I only read it because | knew | was going to be called upon io 
discuss it 


} 


On most of the points | agree with Dr. Yankauer; on some I do not 
In the first place, the statement that textbooks do not mention this condi 
tion. | am sorry, although he mentioned my name in the paper in con 
nection with drawing the palate forward, that he did not mention that my) 
book on Pathology had this condition differentiated. lr. Yankauer has 
the two conditions very clearly differentiated—one is an external diseasc 
of the nasopharynx, and the other is a bursa not open to view. But these 
bursae do become infected. Most of the cases he reports are those of the 
open type of infection in which he find definite healing over of the 
pockets, so to speak, in which the treatment 1s followed by slitting the 
retention pocket, with remarkable results both local and general 

Many conditions are mentioned in the paper, such as systemic in 
fection from the tonsils. 

I think if you will read this paper you will get a good deal out of it. 
The point the doctor stresses is the importance of routine examination 
of the postnasal spaces. It is like examination of the larnyx, so often 
it is not done in a routine nasopharyngeal examination, and while the 
larnyx is easily examined, | am sure that with the excellent instruments 
the Doctor has designed that can be used without first anaesthetizing the 


nasopharynx, it should be done routinely. 
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1 thank him for referring to the method that | have advocated of 


| using the rubber tubes, because | feel one can make a better and clearer 
diagnosis and get a better exposure by this method than by his own instru 
ments 


Dr. SAMUEL SALINGER, Chicago | must contess a considerable ela 
tion upon reading Ir. Yankauer’s paper, inasmuch as it happens to coin 
cide with several experiences | have had in studying this disease. At the 
same time | feel that he has disclosed a secret which has been the means 

f my acquiring several patients as well as considerable emolument, duc 


t the tact that the liagnosis in some of these cases had been completely 


\ few years ago | had occasion within a few weeks to see several 

cases of acute infected adenoids with unexplained pain in the ear. | found 

sol temperature and suboccipital pain, swollen adenoid tissue with pus 
exuding from the lacunae. | found a very good description of the diseas 


Heyman's Handbuch, and also a number of reterences in the literatur 


} rR ( | & ‘ ] t J] hat e1 ire al ] ° cle jC 
ha een reported up to tl ge of seven 
| have a slight « ticism t make and that is with refer ce z the title 
le pap It s itthe misleading The disease tha | Yankauet 
est es S ted solely t the adenoids whereas nas phary geal al 
scess might be another condition. It might be a descending suppuration 
1 the u ( it migh ¢C an abscess { the Su] apalatal retr 


pharyngeal glands. | think probably the term “Empyema of the Adenoid 


explana r\ | i sure how CT tha ifter this mecting Wwe 

“ | Ca | the Pal cer caretul ind ollow. the \ alt i le Suggestions 
1 Yankauer's « sulting practice 1s likely t sulter 

De. Sipney YANKAUER, closing 1 think the most important thing 


brought out by the discussion is that you have failed to read 
the Presession reprints. | think it is important to stress that, because if 


the writers of papers are going to have their papers ready by June first, 


and if the purpose of the Presession Volume is to save time at the meet- 


ngs, | think everybody should read the Presession reprints 












SYMPOSIUM ON THE ETHMOID. 


THE SURGICAL ANATOMY OF THE ETHMOIDAL 
LABYRINTH 
Harris P. Mosner, M. D., 
BOSTON, MASS. 
The subject which is assigned to me, and which begins this 
symposium, namely the Surgical Anatomy of the Ethmoid, sug- 


gests to my mind almost automatically the following topics. The 


approach to the naso-frontal duct, the removal of the floor of 





the frontal sinus from the orbit, the presence of a fronto eth- 





moidal cell, the relationship of the posterior ethmoidal cells to 





the sphenoidal sinus and the optic nerve, and, finally, the partial 





or the complete exenteration of the ethmoidal cells. 





The surgical anatomy of the ethmoidal labyrinth means the 





applied anatomy. Therefore, a detailed description of the an- 





atomy is called for only where it has a surgical application. ( Fig. 


ae 














FIG. 1—The Relationship of the anterior end of the  ethmoidal 
labyrinth to the middle turbinate, the tip of the ascending process 
of the superior maxilla, and the lacrimal bone The position of 

the labyrinth is shown by the dotted lines; the cross shows the 

level at which the curette enters the labyrinth. A, nasal bone; Bb, 
ascending process of superior maxilla; C, lacrimal bone; D, middle 
turbinate; E, septum—marked deviation to right; F, inferior tur 
binate; G, middle turbinate, much enlarged. 
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HARRIS P. MOSHER 


lf the ethmoidal labyrinth was placed in any other part of 
the body it would be an insignificant and harmless collection of 


bony cells. Placed where Nature put it, it has a number of 


major relationships so that the diseases and surgery of the laby 


rinth often lead to tragedy. It has been said that the eth- 
moidal operation is the easiest in surgery. So it is to the 
operator who lacks a surgical conscience. Theoretically, the op 
eration 1s easy. In practice, however, it has proved to be one 
of the easiest operations with which to kill a patient. Fig. 2.) 
The lateral mass of the ethmoidal labyrinth is a thin, bony 
box which is roughly shaped like a pyramid. The wider part, or 
the base, is posterior, the blunt apex is anterior. The superior 


face of the box is wider than the inferior. 


3.—The Ethmoidal Bone. 
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The ethmoidal labyrinth, or rather the ethmoidal pyramid, 
occurs in two forms, the typical pyramidal form, and the flat 
thin form in which the anterior and the posterior diameters are 
the same and both are much less than normal (figs. 2-3.) One ex- 
pects in exenterating the ethmoidal cells to have more Space posl 
eriorly than anteriorly. This is true in the usual type of pyra- 
midal labyrinth. When, however, the labyrinth is of the thin 
type, and of the same width throughout, the operating space does 
not merease. In small thin heads the possibility of this forma 
tion must be borne in mind. 

The anterior posterior length of the labyrinth is 4 to 5em, 
the vertical height 2'% to 3em, the width of the labyrinth post 
eriorly, that is, the width of the base, is one centimeter and a 
half or 1.5. The width of the labyrinth anteriorly is one half 
centimeter or (5mm) 

If all the partitions within the labyrinth are broken down so 
that it becomes literally a bony box, it will hold from 8 to 10ce 
{ 3 dra hms 

he lateral mass of the disarticulated ethmoidal bone 1s in 
complete in three places. First, the superior surface along its 
inner edge has a row of incomplete cells which are made com 
plete by a similar row of half cells lining the ethmoidal notch of 
the trontal bone. The anterior third of the orbital surface of 
the lateral mass has a series of uncapped cells which are made 
complete by the lachrymal bone. The posterior surface, or the 
base of the labyrinth, has a common wall with the outer half of 
the front face of the corresponding sphenoidal sinus. Thus in 
the disarticulated ethmoidal bone, if the lateral mass happens to 
be complete posteriorly, the outer half of the front face of the 
sphenoidal sinus of the corresponding side is wanting. Both 


cannot be complete because they have a common wall. 


THe Maror RELATIONSHIPS 


he root of the ethmoidal labyrinth is a continuation of the 
‘of the anterior fossa of the skull. The relationship of the 
labyrinth superiorly with the anterior fossa and its con- 
tents is the most important. The superior surface is_ the 


tragedy surface. It is continuous internally with the cribriform 


plate and rises in a dome above it some two or three mm. The 


outer surface of the labyrinth makes the inner wall of the orbit. 
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Under-surface ot the frontal bone and a cross-section of the 
1 bones. 

notch. B. Nasal spine C. Roof of nasal cavity D. Naso 
tal duct E. Nasal bone F. Nasal notch frontal bone. G 
nding process of superior maxilla. 

Fit Drawing from a specimen in 
which the whole ethmoidal labyrinth has 
been exenterated The posterior third of 
the superior turbinate has not been re 
moved This bulges inward and ob 


scures the inner or intranasal part of the 
front face of the sphenoidal sinus. It is 
necessary [tor correct orientation in ope 
rating to remove the superior turbinate 
flush with the front face of the sinus 
(See Fig No. ¢ 


A. Outer or ethmoidal face of the sphe 


noid I. Attachment of superior turbi 
nate C. Inner or nasal surface of face 
of sphenoid D. Os planum. 


mmatic drawing of the front face of the sphenoidal 
the exenteration of the ethmoidal labyrinth has been 
1 before the sphenoidal sinus is entered the operative 
present this picture. The upper outer posterior 

ethmoidal face is the most dangerous area in 
i. €., the region of the upper left hand marker A. 
ethmoidal half of frontal face of sphenoid; B, at 
superior turbinate; C, inner or nasal surface of 
right choana. 
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Two thirds of this surface are made by the os planum. The an- 
terior third is made by the lachrymal bone. The outer surface 
of the labyrinth, therefore, 1s in relationship with the lachrymal 
bone and the lachrymal sac. That is, the anterior ethmoidal 
cells are in relation with these two structures and the orbit. The 
posterior half of the labyrinth contains the posterior ethmoidal 
cells. These have an extensive relationship with the orbit and at 
times the most posterior ot the ethmoidal cells has a close rela- 
tionship with the optic nerve. (/ig. 9.) The posterior face of the 
labyrinth, as has just been said, has a common wall with the front 
face of the corresponding sphenoidal sinus. This means, of 
course, that the sphenoidal sinus can be entered at this point 
from the ethmoidal labyrinth. The perpendicular attachment of 
the superior turbinate marks the inner limit of the common wall 
on the front face of the sphenoid. The attachment of the superior 
turbinate roughly divides the front face of the sphenoid into 
thirds. The outer two thirds are taken up by the common wall. 
Che inner third, which is the space between the attachment of the 
turbinate and the nasal septum presents as a free surface in the 
posterior superior part of the nasal cavity. The lower limit of 
this space is the upper rim of the choana of the same side. So 
that the choana and the nasal septum act as surgical guides to 
this part of the front face of the sphenoid. The superior bound- 
ary of the nasal face of the sphenoid is the cribriform plate. The 
nasal face of the front face of the sphenoid contains in its upper 
part the ostium of the sphenoidal sinus and in its lower part it 
is crossed horizontally by the spheno-palatine artery which gains 
the nasal cavity from the spheno-palatine foramen. (Fig. 6.) 

In the normal pyramidal labyrinth of good size, the lower 
surface of the lateral mass of the sphenoid overhangs the antrum 
in what is called the ethmoidal overhang. To summarize, the 
main relationships of the labyrinth are with the brain above, the 
orbit and the optic nerve on the outside, the outer part of the 
front face of the sphenoid posteriorly and the antrum below. The 
cribriform plate is to the inside of the ethmoidal labyrinth and 
as long as the operator’s instrument remains within the laby- 
rinth it is not in danger. 

The anterior boundary of the ethmoidal labyrinth is the 
posterior surface of the ascending process of the superior maxX- 


illa. It is the only boundary which is strong. (Fig. 7.) Against 


this the operator can curet to his heart’s content. All the other 
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FIG. & Drawing from a specimen which shows how the in 
ternal angular process of the ntal bone makes the anterior 
half of the opening of the naso-frontal duct and overlaps like 
a shingle the posterior surface of the ascending process of the 

} 


superior maxilla A probe, carried upward along the posterior 
surface of the ascending process of the superior maxilla is 
guided by it into the frontal sinus. If the frontal sinus is ap 
proached from the orbit the surest way to find the sinus is to 
remove the lacrimal bone and then carry a probe upward 
along the posterior surface of the ascending process of the 
superior maxilla In like manner when the frontal sinus 1s 
approached from the nose, the operator first turns the anterior 
cells into one cavity and then in the anterior part of this lo 
cates the posterior surface of the ascending process of the su 


maxilla and passes a suitably bent probe upward on this 


perior 

as a guide. 
A. Frontal sinus B. Internal angular process of frontal. C 
Antrum D. Lacrimal groove E. Posterior surface of as 


cending process of superior maxilla. 
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walls of the labyrinth are thin and must be approached with great 


care. (Fig. 8.) 
The ethmoidal lamella from which the middle turbinate 





springs, runs outward to the os planum and upward to the root of 





the labyrinth dividing it into two parts and ends at the anterior 





ethmoidal foramen. All cells in front of the attachment of the 





basal lamella of the middle turbinate are called anterior cells, 





are relatively small and average 7 or 8. All cells posterior 





to the attachment of the os planum are classed as posterior. 






FIG. 9 Drawings from a specimen to show the ascend 
ing process of the superior maxilla, the agger nasi, and 
the lacrimal groove. 














A. Antrum. B. Agger nasi ( Ascending process of 
superior maxilla. D. Lacrimal groove. 










They are larger than the anterior and average 3 or 4. 


It is not uncommon to have two large cells make up the 





whole of the posterior half of the labyrinth. The smallest total 





number of ethmoidal cells as given by Schaeffer is 3, the largest 


15. 






The upper half of the outer wall of the nose is made by 





the ethmoidal labyrinth. The lower half by the base of the ant- 
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rum. From the nose the most accessible part of the laby rinth 
surgically, is the agger nasi cell, if present. If not, the ethmoidal 
bulla. 

At times the unciform process which is placed in front of the 
bulla is hypertrophied. When this happens the unciform process 
would be the most accessible part of the labyrinth. 

The lamella of the attachment of the middle turbinate al- 
though thin, can be recognized with the curette. The author has 
met a few instances in the living and a few more on the cadaver 
in which it was so thick that no force which would be justifiable 


to use in operating would carry the curette through it. (Fig. 10.) 





FIG. 11 Diagram of the arrangement of the eth 
moidal cells. 
A. Posterior ethmoidal cell. B. Posterior eth 


moidal cell. C. Third meatus D. Lower cell 
of ethmoidal bulla. E. Upper cell of ethmoidal 


bulla. F. Cells at upper part of unciform 
groove. G. Agger nasi cell H. Unciform 
groove. I. Attachment of middle turbinate. J 


Sphenoidal sinus. 


All the turbinates of the nose with the exception of the in- 
ferior, or maxillo-facial, spring from the ethmoidal labyrinth. 
The chief ethmoidal turbinate is the middle. It is equally nor- 
mal to have one or two ethmoidal turbinates above the middle 
turbinate. (Figs. 11-12.) 

The anterior ethmoidal cells are found in the middle meatus 
in its upper part clustered around the unciform groove and open- 
ing into it. The unciform groove is an embryological slit between 
the unciform process of the ethmoid and the ethmoidal bulla. It 
usually ends blindly or in an anterior ethmoidal cell. Only in a 
small percentage of cases is it continuous with the naso-frontal 
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The opening of the frontal sinus is above the end of the unciform groove and 
in line with it 


| . a Se 
FIG. 12 Student drawing from wet specimen The uneciform groove ends blindly 


A. Part of superior meatus Bb. Supreme meatus. C. Posterior ethm. cell ostium 
| I). Posterior ethm. cell ostium E. Posterior part of superior meatus. F. Eu- 
stachian orifice G. Ostium of naso-frontal duct H. Groove of bulla. I. Eth 
moidal bulla. J. Attachment of middle turbinate. K. Unciform groove L. Unet 
form process. M. Atrophied inferior turbinate 
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duct. When the groove ends blindly or in an ethmoidal cell, the 
lower opening of the naso-frontal duct is found in the outer wall 
of the middle meatus in line with the unciform groove and 
above it, or as Schaeffer says, contiguous with it but not continu- 
ous. Anatomically it is not possible to catherize the naso-frontal 
duct. As long as gravity holds, however, secretions from the 
naso-frontal duct readily flow into the unciform groove. Under 


cover of the flaring lower end of the unciform process the ostium 











| 
FiG. 13 Drawing to show the anatomy tl nos fter tl vd 
turbinate has been removed in the usual manner It is important t 
notice that the upper anterior part of the middle turbinat | 
place, and that this pertion of the turbinate bridges overt p 
part of the unciform groove Removing the middl 
manner neither completely uncovers tl anterior half of 
moidal labyrinth, nor opens it Phe cross indicates the point at whi 
the curet is carried into the labyrinth 
\. Upper anterior part of middle turbinate I. Uneiform process. ¢ 
Uncitorm groove I). Gsroove of ethmoidal bulla E. Ethmoidal bull 
F. Third Meatus (;. Posterior attachment of middle 





Superior turpinate l. Upper part of attachment of middlk 


of the antrum opens into the unciform groove at a right angle. 
It is difficult. if not impossible, therefore, in the majority ot 
cases, to cautherize the ostium of the antrum. From the surgical 
standpoint, however, this makes but little difference because it is 
easy to break into the antrum near the ostium through the mem 
braneous area of the antrum in which the ostium is_ placed. 
(Fig. 13.) 

The writer likes to divide the anterior half of the middle tur- 


binate into an upper part called the superior overhang and a lower 
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( il) dine drawn forward trom the upper end = o ve third 
S e anterio it of the middle turbinate bridges across 
( m groove to gain an attachment to the inner surface 
scending process of the superior maxilla. O41 e inner 
e of the ascending process there is a ridge called the ag 
rer nasi \t this pot the ethmoidal cell, known as the agger 
si cell, is developed Phe lower overhang of the middle turbi 
te is known in every day surgical parlance as the tip. (/ | 4 
serves tg cover the lower part of the bulla and the lower part of 
e unciform groove lt is below the region of the naso-frontal 
luect Secretions from the frontal sinus and the ethmoidal cells 
in into the unciform groove, and trom here overtlow into 


he anterior part of the nose or make their way down into the 
intrum. Secretions trom the posterior ethmoidail cells flow back 
vard, by way of the third and fourth meatuses, gain the sphenoid 
i] ethmoidal recess between the posterior end of the ethmoidal 
labyrinth and the front face of the sphenoid and appear on the 


posterior wall of the pharvnx or on the upper border of the 


itera am 
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FIG. 15. 
Superior meatus. 
inf. turbinate. E. 
form groove Cs. 


Bulla I. Unciform process | Accessory 


Student drawing (Provost) from a wet specimen. 
B. Attachment middle turbinate C. Middle meatus 
Eustachin orifice. F. Agger nasi cell communicatin 
Unciform groove where it goes into the agger nasi 
ostium (antrum) K. Inf. m 
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corresponding choana. I;xcessive secretions from either the 
anterior or the posterior ethmoidal cells disregard purely an- 
atomical channels, fill the whole nasal cavity and appear both at 


the vestibule of the nose and in the pharynx. 


THe BLioop SuppLty or THE LABYRINTH 


The chef blood supply of the labyrinth enters the back 
door and the door is the spheno-palatine foramen placed in the 
upper part of the palate bone and bounded above by the body of 
the sphenoid. Through this is a branch of the internal maxillary 
artery traversing the zygomatic fossa and the terminal portion 
of this fossa, the pterygoid palatine fossa, reaches the nasal cav- 


} 
| 


itv to divide into two branches, one for the outer wall of the 


Iie Ihe upper drawing shows 
ll n nding into 
ital sinus (frontal bulla.) 








I we di yws an eth 
‘ il cell top of the 
hmoidal bulla running forward 

to the orbital run and making an 
yry frontal sinus 








nose which includes the ethmoidal labyrinth, the other which 
crosses the front face of the sphenoid. to supply the septum and 
on its way there, the sphenoidal sinus. The spheno-palatine 
artery is the chief blood supply of the nose. Anteriorly 
through the ethmoidal foramena, branches of the ophthalmic art- 
ery by means of the posterior and the anterior ethmoidal fora- 
mena, reach the labyrinth. 

The veins connect liberally through the cribriform lachry- 
mal bone with the plexus of veins about the lachrymal sac. They 
connect with the main orbital veins and so with the cavernous 
sinus. There is a connection posteriorly with the pterygoid 
plexus of veins and so again with the cavernous sinus. Poster- 


iorly also the veins connect with the palatine veins. Through 
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he off-shoots of the cavernous sinus and the connection across 


the bridge of the nose between the angular veins the venous cir- 
culation of both orbits are closely associated posteriorly and 


anteriorly and the ethmoidal veins connect with the orbital veins. 
THe NERVE SUPPLY OF THE LABYRINTH 


he chief nerve supply of the labyrinth also gains its ent 
ince trom behind and again through the spheno-palatine fora 
Phe chief nerve supply comes from Meckel’s ganglion 
placed in the ptervgo-palatine fossa, a short distance to the out 
side of the spheno palatine foramen \nteriorly through the an 
terior palatine foramen the naso-cilliary, a branch of the ophthal 
ves a supply to the labyrinth 
(on the inner surface of the ethmoidal labyrinth in grooves 
TI 


he cribriform plate 


ce) corresponding pertorations 1] 


outer branches of the olfactory nerve, the nerve of smell. 


e anterior ethmoidal cells which are of surgical import 
On ae ae ; ee resent in a third of as 
Ct ( St, tne agye Nas nis is present in a third Of speci 
nd is found in the extreme anterior superior end of the 
eee Its inner boundary is the flaring ar eo 
nate. S mn mundary is the Haring upper end ot 
form process ts outer boundary is the inner surtace of 
mg process of the superior manilla at the poiml where 
ve called the ag¢ si occurs. In series with the agg 
} ] r 
. | post ( S the lachnrvinal | This 1s tairiy 
. Ss t s e ia ] bo lt has to be en 
¢ ‘ 1 nAGai 4 he orb i] Opn won on the tea Sac 
] “a 1] ] 
| bulla is anothe interior ethmoidal cell of surgical 
+ ] ] 1] . ] ¢ sane . 4] ° + 4] 
ne It is a high cell which mounds into the tloor of the 
; ] +41 e191 9°4 , 1 
sinus and is always in relation with some part of the 
per opening of the naso-frontal duct. When it is present it 


T 


makes it easier to enlarge the opening of the naso-frontal duct 
ing either trom the nose or from the frontal sinus. At times 
this cell reaches the orbital rim to the outside of the frontal sinus 
and makes an accessory frontal sinus. (Figs. 16-17.) 

The ethmoidal bulla may consist of one ethmoidal cell, but 
generally contains two. The bulla is the most accessible part of 
the labyrinth anteriorly and inferiorly. A large bulla can block 
the lower half of the unciform groove and hinder drainage from 
the ostium of the antrum. Medially the bulla is covered by the 


inferior overhang of the middle turbinate. The upper cell of the 


bulla may grow forward to the rim of the orbit and make an 
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Drawing from a_ specimen 


present. 


has a common 
front face of the sphenoidal sinus. 
os planum, but does not reach the roof of the labyrinth. Cell No 
4 has a common wall posteriorly with the inner lower half of the 
face of the sphenoidal sinus. 

shows the relationship of cells 1 
ethmoidal labyrinth Phe small figure 
on the left shows the relationship of cells 2 and 4 with the front 
face of the sphenoidal sinus. 


above on the 
the roof of the 


FIG. 18 


Three ethmoidal cells open into 
one into the fourth. 
cells is well shown: 


has its base there 


MOSHER 


Drawing from a specimen in 
which two posterior cells make up the 
major part of the posterior half of the 
ethmoidal labyrinth Very little curet- 
ting would be necessary to turn the 
posterior half of the ethmoidal labyrinth 
mto a single cavity 


The first small drawing below shows the 


area of the roof of the ethmoidal laby 
rinth occupied by the summits of cells 
1 > } } ne st 

1 and 2. The second small drawing shows 
the area of the front face of the sphe- 
noidal sinus, which has a common wall 
with the posterior ethmoidal cell. 


in which the this at fourth 

he thir 
The size and the arrangement of 
Cell No. 1 


runs outward to the 


and then runs to the roof of the 

Cell No. 2 is larger, runs outward to the os 

upward to the roof of the labyrinth. It also runs 
] 


with the upper outer half of the 
Cell No. 3 runs outward to the 
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accessory frontal sinus. A more important extension of this cell 
is upward and outward over the orbit, behind the frontal sinus, 
and in series with it. Such a cell is called a fronto-ethmoidal 
cell. When undiscovered and not drained it is one of the most 
frequent causes of the failure of the radical frontal sinus opera- 
tion. An X-ray should always be taken in the Water’s position 
in order to show whether or not it is present. 

It is not uncommon to have two large cells make the whole 
posterior part of the labyrinth. Three or four cells are more 
usual. The most posterior cell is the important one. When the 
third meatus is the highest meatus this cell springs from the in- 
ferior portion of the third meatus and its posterior wall is a 
common wall with the outer half of the front face of the cor- 
responding sphenoidal sinus. This cell is near the optic nerve 
one to five mm. It is common to have the optic nerve mound 
into the superior outer angle of this cell. The wall of the mound 
may be paper thin. (Figs. 18-19-21.) 

In 62 per cent of cases there is a fourth meatus and in 75 
per cent of the cases in which a fourth meatus is present a cell 
arises from it. This cell generally takes the upper part of the 
common wall of the front face of the sphenoid, and the cell from 
the lower part of the third meatus the remaining part. (Fig. 20.) 

The most posterior ethmoidal cell frequently is prolonged 
backward in an extension over the sphenoidal sinus. It may be 
prolonged backward on the outer wall of the sphenoidal sinus. 


Such a prolongation of the posterior ethmoidal cell may be so 


large as to be the surgical sphenoidal sinus of that side, the 
anatomical sinus being a small affair. This cell is always lable 


to confuse the operator unless the X-ray, alone or aided by the 
installation of lipiodal, picks it out. In cadaver operating this 
cell is often found unopened when the head is sectioned antro- 
posteriorly and the operated tield examined, and this in spite of 
repeated warnings on the part of the instructor not to miss it. 
(ne is especially liable to miss it, | feel, by the approach to the 
ethmoid through the antrum. 

The posterior ethmoidal cell may mound down into the ant- 
rum and even reach the tloor of the sinus, making what is called 
a double antrum. I have found but one specimen of this. (Fig. 


22.) 
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SURGICAL APPROACHES TO THE IE:THMOIDAL LABYRINTH 


+ 


The surest method of reaching the naso-frontal duct is to 
make a curette plunge through the agger nasi cell and then 
curette forward until the posterior surface of the ascending 
process of the superior manilla stops the advance of the curette. 
(Figs. 23-4-5-6-7.) A probe passed into such an opening and car 
ried up along the posterior surface of the ascending process of the 


superior maxilla finds the naso-frontal duct in a great majority 


of cases and enters. the frontal sinus. igs 7 V-9_) If there 
is no agger nasi cell the plunge should be made through the ex 
treme upper anterior end of the middle turbinate. A common 


mistake in executing this procedure is not to go high enough on 
the middle turbinate, or far enough back to miss the inner surface 
of the ascending process. The curette plunge is the writer’s 
favorite method of beginning the intranasal removal of the an- 
terior ethmoid cells. If the curette plunge into the anterior part 
of the middle turbinate followed by the introduction of the probe 
does not result in finding the naso-frontal duct the curette is re 
introduced and brought forward and the posterior surface of the 
ascending process of the superior maxilla is curetted free from 
cells. Another try is then made with the probe. If it fails to pass 
the curette is reintroduced facing backward and all of the anter 
ior cells are curetted. Ina saucer shaped frontal sinus the begin- 
ning of the naso-frontal duct is often placed far back. With this 
in mind the operator, after finishing curetting the anterior eth 
moidal cells, introduces the probe to the posterior limit of the 
operated cavity, carries the point to the roof of the cavity pos- 
terionly and then brings it forward along the outer edge. As has 
just been said, however, the curette plunge followed by curetting 
forward to the ascending process is successful in finding the 
naso-frontal duct in fully 9O per cent of cases. This little pro- 
cedure which the writer introduced many years ago proved to be 
a most useful contribution to the appled anatomy of the eth 


moidal labyrinth. 
THE ORBITAL APPROACH TO THE ANTERIOR ETHMOIDAL CELLS 


Killian taught us to remove a section of the ascending pro- 
cess of the superior maxilla in front of the lachrymal bone, in 


order to reach the anterior cells from the front. Many 


vears ago the writer gave up this procedure and entered the laby- 
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show the interiors of the most posterior 
moidal cell A, extension backward over the sphenoidal sinus; B, extension back 


FIG. 21.—Diagrammatic drawing to 


into antrum 


ward and lateral to the sphenoidal sinus; C, extension downward 


D, extension into the ptregoid process. 


I 
| 
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PIG In this specimen the ethmoidal labyrinth overhangs the 
| intrum markedly and one posterior cell projects downward into 
it \. os planum; B. Antral Overhang; ¢ post-ethmoidal cell 
overhanging the antrum; DTD. posterior part of the attachment of 
| e middle turbinate: | interior portion of ethmoidal labyrinth; 
! pt 
{ 
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Anterior ethm. cells I. Cell within middle turbinate ostium 
opposite infundibulum. C. Frontal sinus. D. Crista galli EF. Posterior 
cell. F. Supreme turbinate G. Supreme meatus ostium into a post 
H. Superior turbinat I. Superior meatus ostium into a_ post thm | | 
Sphenoidal sinus. K. Cochlea L. Part of temporal bone M. R 


lar bulb. 
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FIG ? The writer now begins the ethmoidal operation by re 
moving the inferior overhang of the middle turbinate with = scts 
sors and then piercing the superior overhang as in the cut. There 


are less tags to remove if this is done The curette is placed 
against the upper overhang of the middle turbinate for the ini 
tial plunge ‘nto the labyrinth A, superior turbinate; B, middle 
turbinate If the curette does not enter readily it should be 


pushed a litthe higher up and a bit further back 








100 HARRIS P. MOSHER 


| 





4. Anterior ethm. cells B. Cell within middle turbinate ostium inte 

opposite infundibulum ( Frontal sinus I). Crista galh E. Posterior etl 

cell. F. Supreme turbinate G. Supreme meatus ostium into a post et 

H. Superior turbinate I. Superior meatus ostium into post thm 1 | 
Sphenoidal sinus. K. Cochlea. L. Part of temporal bon: M. Re 


lar bulb 
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FIG. 2 The writer now begins the ethmoidal operation by re 
| moving the inferior overhang of the middle turbinate with scts 
| sors and then piercing the superior overhang as in the cut. Ther 

are less tags to remove if this is done The curette is placed 
awainst the upper overhang of the middle turbinate for the ini 
tial plunge ‘nto the labyrintl \. superior turbinate; B, middle 
turbinate If the curette does not enter readily it should be 
pushed a little higher up and a bit further bach 
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FIG. 26.—Position of the curette (face turned forward) in the act of 
curetting the posterior surface of the ascending process of the 
superior maxilla A, ethmoidal labyrinth; B, middle turbinate; 


C, superior turbinate. 





F1iG. 27.—Drawing to show the relationship of the naso-frontal duct to 
pockets from the frontal sinus and to ethmoidal cells developed in 
the ascending process of the superior maxilla. 

On the left there is a good sized pocket or prolongation. This springs 
from the frontal sinus and is below and internal to the duct. There 
may be a regular cell developed at this place. It is not infrequent to 
find two such cells. When a prolongation or a cell is present, if the 
examining probe is carried upward and inward, its point catches in 
the prolongation. If, however, the point of the probe is directed 
outwards, the opening of the naso-frontal duct is entered. 

On the right the specimen shows two ethmoid cells, the upper de 
veloped in the frontal bone and the lower one in the ascending pro 
cess of the superior maxilla. 

A, Naso-frontal duct. B, Pocket of frontal sinus; C, Lacrimal groove: 
D, Septum; E, Ascending process of superior maxilla; F, Ethmoidal 
cell; G, Ethmoidal cell; H, Naso-frontal duct. 
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28 perating stam obtained from tl measurement of sixty-four 
half heads The lachrymal duct is not given on this diagram. The aver- 
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rinth through the lachrymal bone. This is thin and, of course, 
easily perforated. Once through the lachrymal bone the operator 
can work forward and remove as much of the ascending process 
as he pleases. This saves some ten minutes of time, is simple 
and more direct. 

It was formerly the custom to remove the os planum only 
as far back as the anterior ethmoidal foramen, that 1s, to the limit 
of the anterior cells. The further the operator goes back, how 
ever, the easier it is to expose the posterior ethmoidal cells and 


to make out their extensions. Lynch has called attention to the 


UT S¢ 


advantage of the extensive removal of the os planum. Of « 
the removal should not be carried as far as the optic fora 
men. 


SINUS 


THE REMOVAL OF THE FLOOR OF THE FRONTAL 


1 


In the early days of the radical operation on the frontal 
sinus, it was customary to remove the floor of the sinus by chisel 
ing from within the sinus downward into the orbit. A’ surer 
method of removing the whole of the floor of the sinus is to 
work within the orbit from below upward and outward. Having 
gained access to the ethmoidal cells through the lachrymal bone 
and located the naso-frontal duct, a moderate amount of the os 
planum is removed. This exposes the inner part of the floor of 
the fontal sinus where it makes the internal angular process of 
the frontal bone and articulates with the lachrymal bone and the 
os planum. The author has found it a very useful surgical con 
ception to consider the floor of the frontal sinus as the upward 
and outward extension of the os planum. Therefore, after a 
sufficient amount of the os planum has been removed to allow 
the probe to ascertain the extent of the floor of the sinus, the 
operator works upward and outward and backward until the 
whole of the floor has been taken away. This conception of the 
floor of the frontal sinus as the upward and outward prolonga 
tion of the os planum is simple enough, but the writer was many 
years in thinking of it. It has proved of great help, however, in 
operating. 

If a fronto-ethmoidal cell is present, the floor of this also 
is made by the upward outward extension of the os planum, and 
the floor of the cell is removed by working upward and outward 
after the manner employed in the removal of the floor of the 


frontal. 
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At least twenty-five years ago Jansen was accustomed to 
operate on the ethmoidal labyrinth by way of the canine fossa 
of the antrum and the membranous area of the base of the 
antrum. He also approached the sphenoid in the same way. In 
these days of local anesthesia and adrenaline the procedure 1s 
much easier to carry out because it is less bloody than in the old 
days. At least one writer has lately advised the revival of the 
procedure. | regularly use this procedure in a joint operation on 
the ethmoid and the antrum, checking up the position of my in 
strument introduced through the orbital opening into the ethmoid 
by inspection through the antrum. 

Of late years operators on the ethmoidal labyrinth have in 
increasing numbers successfully employed local instead of general 
anesthesia. This method of operating has increased the im- 
portance of the anatomical location of the nerves and arteries 
which supply the labyrinth. Fortunately both are very detinitely 
placed. First, the anterior ethmoidal foramen carries from the 


orbit to the ethmoidal labyrinth the anterior ethmoidal artery 


and the naso-cilliary nerve. The posterior ethmoidal foramen 
carries the posterior ethmoidal artery. Through the spheno-pala- 


tine foramen from Meckel’s ganglion and from the internal max- 
illary artery come the nerve and blood supply of the labyrinth 
posteriorly. 

Under general anesthesia operators have generally disre 
garded the ethmoidal arteries. Sewall, however, has brought 
home to the profession the great advantage of tying the anterior 
and posterior ethmoidal arteries and in operating on the sphenoid 


the advantage of tying the spheno-palatine. 


NASAL MEASUREMENTS 


yreat 


A knowledge of fundamental nasal measurements is a 
comfort to the operator, especially to the beginner. To make 
them of the greatest value, each student of nasal anatomy should 
make at least one set of measurements for himself on a wet 
specimen. (Figs. 28-29-30.) 

Post graduate students seize with avidity upon a chart of 
nasal measurements which the writer got out for his own guid 
ance at the beginning of his teaching many years ago. This 
chart and one or two others of nasal measurements are included 


in this paper for reference. 
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In what might be called the ideal adult septum it will be 
found in measuring from the base of the anterior nasal spine 
(see Fig. 31) that the measurement of 2 in. is the measurement 
to certain very vital and definite points. In other words, the 
operator should never go beyond 2 in., or 5 cm., in the nose 
without being on his guard. For instance, the length of the base of 
the septum in 2 in. The same measurement carries the 
probe to the middle of the front face of the sphenoid and at the 


mid point of the ethmoidal labyrinth, to the cribriform plate. The 








vertical measurement of the nasal cavity, as will be seen by refer- 
ence to Fig. 31, is slightly less than 2 in. 

By way of review I will end this short paper by giving the 
quiz questions and their answers which are used in my post 
graduate class work. The quiz is followed by a tabulation of the 
findings in 20 half heads, the number on which a recent class, as 


part of their routine work, dissected the ethmoidal labyrinth. 
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Quiz oN THE ETHMOID 


How much of the lateral wall of the nose is made by the 


ethmoidal labyrinth? 


The upper half. The lower half is made by the nasal wall or the 
base of the antrum 


How much fluid will the ethmoidal labyrinth hold? 
8-10 cc—3 drachms 
What is the shape of the labyrinth? 
Pyramidal—wider behind than in front—wider above than below 
What is the width of the labyrinth anteriorly ‘ 
Half acm. to acm 
What is the width posteriorly ? 
li4cm 
What is the antero posterior length of the labyrinth: 
3 to 4+cm 
What is the height of the labyrinth? 
2—2'4cm 
What part of the labyrinth is most accessible from the nose? 
The agger nasi cell if present—otherwise the ethmoidal bulla 
Does the cribriform plate make the roof of the ethmoidal 
labyrinth? 


No, a prolongation of the orbital plate of the frontal makes the roof 


What does the cribriform plate make the roof of: 


The olfactory slit 
The ethmoidal cells are present at the 7th month of fetal life 


Phere is no unitort nt. One ethr dal labyrinth 

larger than the other. The cells empty into the meatus from which 
they spring The ce Ils are botth shay d The base S ol the ce Ils are 
on the os planum and the lachrymal bon Many cells reach the 


base of the skull. The cells vary from 3 to 15 


Operations have been done on the labyrinth as early as three years 


(Me ver}. 
What anatomical structure divides the anterior from the 
posterior ethmoidal cells? 
The basal lamella or the attachment of the middle turbinate. The 


anterior ethmoidal foramen is at the upper end of the attachment 
of the basal lamella of the middle turbinate 


What 


ethmoidal cells? 





the orbital wall of the anterior 





forms the outer or 


The lachrymal bone. Therefore in approaching the anterior ethmo- 
idal cells from the orbit you approach them through the lachrymal 
bone. 
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What forms the outer or the orbital wall of the posterior eth- 


7 


moidal cells: 


The os planum 


What forms the inner or nasal wall of the anterior half of 
the ethmoidal labyrinth? 


The inner walls of the anterior ethmoidal cells. That is, the agger 
nasi cell—the lachrymal cell—the intundibular cells—the cells of the 
ethmoidal bulla \ll of these cells are overlain by the upper an- 
terior part of the middle turbinate 


a nrc 


? 


What forms the inner wall of the posterior ethmoidal cells: 
The superior turbinate—the third and fourth turbinates 
What is the posterior limit of the labyrinth? 
‘he outer half of the front face of the corresponding sphenoidal 
sinus 
What is the upper anterior limit of the labyrinth? 
The posterior surface of the ascending process of the superior max- 
illa 
What is the lower anterior limit of the labyrinth? 
The ethmoidal bulla 
What are the most important relationships of the anterior 
ethmoidal cells? 


With the lachrymal bone—-the floor of the frontal sinus—the hiatus 
semilunaris or unciform groove and through this with the naso 
ntal duct and the ostium of the antrum 
aa _ coe 
i What are the most important relationships of the posterior 
ethmoidal cells? 
With the outer half of the front wall of the corres sphen 
t l sinus | he pos | V i I 
with th I erve 


What is the thickness of bone between the optic nerve and 





. ° . . F 
f the most posterior of the ethmoidal cells? 
: Half ammto5 mm The nerve t mound into the « 
i 
‘ ; 
; What are the most common extensions of the anterior eth 
j moidal cells? 
\nteriorly to the inside of the ascending process of the superior 
maxilla making the agger nasi cell—upward into the frontal 
making a frontal bulla—the extension upward and outwa 
superior cell of the ethmoidal bulla making a cell in seri 
ntal sinus—the fronto-ethmoidal cell The ethmoidal céils are 
1 , 
continually getting out of bounds 


What are the most common extensions of the posterior eth 


moidal cells? 


Backward over the sphenoidal sinus—backward to the side of the 
sphenoidal sinus. Rarely downward into the antrum making the so 
called double antrum. Into the middle turbinate making a cystic 
turbinate 
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Dehiscences of the walls of the labyrinth. 
The books state that dehiscences are not infrequent in the os planum, 
The lachrymal bone is normally cribriftorm with small dehiscences. 


The Blood Supply— 





The ophthalmic artery from the internal carotid. The anterior 
and posterior ethmoidal arteries. The spheno-palatine artery trom 
the internal maxillary. 


Nerve Supply— 
Meckel’s ganglion—the nasal branch of the ophthalmic 
Veins— 
Connect with the facial—the inferior ophthalmic and cavernous 


sinus—the pterygoid plexus and so with the cavernous sinus—with 
the pharyngeal veins. 


a 


Lymphatics— 
Connect with the lymphatics of the cranial cavity especially by way 
of the sheaths of the olfactory nerves. They drain chietly into the 
gland in the pharyngo-maxillary fossa which is placed on the body 
of the second vertebra—the gland which suppurates in retropharyn 
geal abscess 


The Naso-frontal duct— 


OE 


When is a naso-frontal duct not a duct? 


Usually there is no duct. In most cases the unciform groove ends 
blindly or in an ethmoidal cell 


ap mOnTEnReRTERTy 


What is the best method of reaching the opening of the 
duct into the frontal sinus? 


The approach through the agger nasi cell or, if this is not present, 
through the upper anterior “part of the mid ile turbinate 




















Number of half heads dissected.................. 


Number of agger nasi cells found............. ae - 8 
Unciform groove continuous with the naso-frontal duct..... 3 
Unciform groove ending blindly......................2......-2..--.----- 17 


Fronto-ethmoidal cell............. ee ee ee sili liad 1 
Greatest number of anterior ethmoidal cells.......................... 5 
Smallest number of anterior ethmoidal cells 2 
Greatest number of posterior cells... 3 
Smallest number not recorded. 

Ty BD NE TD ais nsiscsreeiins ons. plikaiieisisicbbasttintiae. a 
I I ani sacs iecesbcssvnctioniil sini yee |. 
I sad ccanniiciannsotsabncionss Ma Roe 2.75 cm. 
Posterior ethmoidal cell running back over the sphenoid........ l 


Posterior ethmoidal cell running backward and lateral to 
the sphenoid.......... cena sin tediaacalae tannic aoe 4 


— 


nape pmpeermmery 


SYMPOSIUM ON THE ETHMOID. 
PATHOLOGY AND DIAGNOSIS 


Ross Hatt SKILLERN, M. D. 


PHILADELPHIA, PA. 


Iethmoiditis, both the hyperplastic and suppurative varieties 
have received so much publicity that to occupy your time with 
desc riptions of the gross pathology of these lesions would be as 
discourteous as it would be supertluous. We all, of course, know 
and recognize that the hyperplastic variety may occur without a 
vestige of discernable suppuration, and the suppurative variety 
continue for years without the appearance of a polyp, but that 
these two conditions can and do occur simultaneously, no one who 
has had experience which is worthy of the name can deny. That 
suppuration may continue for a period of vears without the forma- 
tion of hyperplastic tissue is now so well established that it has 
become one of the postulates of sinuology. As a matter of fact, 
suppuration tends to atrophic changes rather than the hypertro- 
phic variety. 

There is, however, one point in the YTOSS pathology of the 
ethmoid that I have found of unfailing significance, and that is, 
the general appearance of the middle turbinate. When this body 
is healthy, it seems to fit in nicely with the underlying structures, 
the mucosa is smooth and taut, of a pinkish grey, dry, more or 
less shiny, does not bleed easily, with no traces of any sort of a 
secretion. Now in my experience, as soon as the ethmoid be- 
comes infected, the middle turbinate begins to retlect the condi- 
tion almost in direct ratio to the severity of the infection. These 
changes in the beginning are very slight and at first blush are 
usually overlooked, unless one especially has them in mind, and 
even then, it often requires the closest scrutiny and frequent com- 
parison with the other side before one is convinced that some- 
thing is amiss. 

These aberrations from normal concern first, the position of 


the turbinate, second, the size of the turbinate and third, the con- 


dition of the turbinate mucosa. The position and size of the 
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turbinate are only influenced after the infection has secured a 
firm hold, therefore rather late in the disease. The changes in 
the turbinal mucosa, however, occur comparatively early, which 
fact alone makes their recognition of vital importance. Ordi- 
narily on anterior rhinoscopy, the middle turbinate cannot be 
thoroughly inspected, due to the close proximity of the neighbor 
ing structures. There is one portion, however, that can always 
be brought into view, and that is the lower border in its entire 
length. Fortunately, this is the very portion that shows these 
significant changes when infection takes hold, the deviation from 
the normal being in proportion to the severity of the inflamma 
tion. 

The usual early change is one of color. The mucosa along 
the turbinal edge seems to gradually blanch until it assumes a 
translucent appearance, not unlike a beginning polyposis. This 
may be so gradual as to give the impression that the process has 
become stationary, but such is never the case, as the changes are 
slowly but surely creeping upward along both sides of the tut 
binate. The longer this continues, the greater the metamorphosis, 
until finally true polypoid changes are present. Different in 
fections seem to present different pictures. ne ot the most 
striking of these is a peculiar mottled appearance on this lowet 
edge and is significant, to my mind, of a deep seated and rather 
serious infection. In many cases with marked evidences of toxi 
absorption of particular gravity (in which the heart or kidneys are 
involved) this appearance of the lower border of the turbinate is 
present. The body of the ethmoid itself may show little macro 
scopic change from normal in conjunction with these turbinal 
changes, however, | have noted that when opened, the bleeding 
is much freer than normal (showing excessive congestion) and a 
culture by platinum look invariably shows a pure culture of a 
staphlococcus. 

Now a word regarding the microscopic pathology. Here we 
are first concerned with the differentiation between the hyper 
plastic and suppurative varieties. When these types are pure, 
recognition is not difficult as they show very dissimilar changes 


as follows: 










ee 
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HiyPERPLASTI SUPPURATIVI 
Cihiated epithelium remains Icpithelium looses cilia early. 
unchanged except where fri 
tion exists as between two po 


lvps. 
Connective tissue meshes di Connective tissue shows fib- 
lated rous formation consequently 
retracted. 
Glands hypertrophied (pri Galands atrophied. 
marily. 
Reabsorptive changes in bone New bone formation not in 
IStCOPOTOSIS. ) Trequent, 


When a purely hyperplastic variety becomes infected wit 
formation of pus, then of course the picture presented shows 
characteristics of both, provided the suppurative process ha 
continued for a sutticient length of time, however, when this o¢ 
curred the diagnosis has long since ceased to be in doubt. Slides 
l to 8. 

DIAGNOSIS 

From what has been said it will at once be seen that a 
fairly intimate knowledge of the pathology is essential before 
one can expect to recognize minute changes sufficient to deduce a 
reliable diagnosis in the earlier stages of ethmoid infection. The 
old postulate that in order to arrive at a reliable diagnosis we 
must tind pus and tollow it to its source 1s as obsolete as the dodo. 
for when pus has formed we know that the general system has 
reacted against the infecting organisms and is probably holding 
its own. The recognition and diagnosis of this condition would 
be plain to the merest tvro; what we should do is to recognize 
the infection before it goes on to the purulent stage thereby plac- 
ing ourselves in position to prevent either its spread to neighbor- 
ing cells or permanent pathologic changes taking place in the eth- 
moidal structures. Now how can this be done? Partly by study- 
ing the changes in the position, shape and mucosa of the middle 
turbinate and keeping in mind not only those conditions that oc- 
cur in text books, but those that we continually meet with in our 


practices. Let us then consider the text book conditions with 


those that we will call actualities in want of a better term. 
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Text Book CONDITIONS 


a. Empyema of an anterior cell or cells. 

b. Empyema of a posterior cell or cells. 

c. Combined empyema. 

d. Hyperplasia. 

e. Combined hyperplasia with suppuration. 

Slides 9 
ACTUALITIES 
Generalized infection of mucosa which may occur in a 
small or large area; rarely empyema of one cell or sharp 
ly defined group of cells. 
General purulent infection resembling atrophic rhinitis. 
Hyperplasia in various stages. 
d. Combined hyperplasia and suppuration. 
a. Empyema of Anterior Cell or Cells. 

In my experience, despite our previous teachings, this is one 
of the rarest occurrences per se that we meet within nasal af 
fections. When a purulent frontal sinusitis exists, of course, an 
extention downward of the inflammation is all that is necessary 
to infect the mucosa of any cells emptying into the infundibulum. 
This combination as an actuality is, however, more apparent than 
real for who has ever seen the persistence of suppuration in an 
infundibular cell after the frontal sinusitis has abated? The 


one exception to this rule appears to be the ethmoidal bulla, for 


very occasionally one may find it necessary to thoroughly open 
this cell to evacuate the pent up pus. 
b. Empyema of Posterior Cell or Cells. 

This form is somewhat commoner than the preceding but 
as actual localized abscess is by far the exception. 

Combined Empyema. 

Excepting the form which will be described later, this is one 


of the rarest affections that the ethmoid shows 


d. Hyperplasia. 

The commonest of ethmoid affections. To enter into a de- 
tailed description of polyps and polypoid hypertrophis at this 
time would be as tiresome as it would be unnecessary. All of us 
have studied these conditions both clinically and in the privacy 
of our studies, so that anything I might bring out here would 
only be in the nature of a repetition. Let us however thoroughly 
recognize that in contra-distinction to the combined empyema, 
the hyperplastic form represents unquestionably the commonest 
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variety of ethmoidal disease that we are called upon to treat. 
Furthermore, despite the views of many authorities, | simply 
cannot believe that this form of affection is, at least primarily, 
due to micro-organismal activity. 

e. Combined Hyperplasia with Suppuration. 

This form represents an old and very persistent process be- 
ing the final stage of a chronic hyperplasia in which purulent in- 
fection had occurred which in turn had also become chronic. 
Nowadays we only see these cases in patients who have suffered 
with hyperplastic ethmoiditis for years and have been operated 
and reoperated upon many times. As we have now brietly cov- 
ered the conditions as laid down in text books, let us now con- 
sider those that we encounter more frequently in our offices 
a. Generalized infection of mucosa which may occur in small 

or large area; rarely empyema of one cell or sharply de- 

fined group of cells 

Despite the fact that this form of disease is seldom noted, 
nevertheless, | believe it to be the commonest type of ethmoidal in 
fection capable of causing serious systemic disturbances. In the 
beginning, it is usually so inconspicuous as to be entirely over- 
looked and indeed may even be present inside the capsule with- 
out disclosing itself by any outward manifestation. As a rule, 
however, the appearance of the ethmoid base or the middle tur- 
binate will give one a clue as has been noted under the pathology. 
That this condition can and may go on to form a collection of 
pus in one or more cells is perfectly possible and in the earlier 
days was apparently of ordinary occurrence, but since the sinuses 
have become common property with the laity, the infection is no 
longer permitted to progress to this stage, but is usually taken in 
hand at the onset of the primary symptoms with an anticipated 
diagnosis of “something the matter with my sinuses.” 

b. General Purulent Infection Resembling Anthrophic Rhinitis. 

The older writers were obsessed with the idea that atrophic 
rhinitis (ozena) under certain circumstances caused purulent 
Sinusitis, and indeed Hajek devoted an entire chapter in his book 
to this subject. I, of course, accepted this a dictum ex cathedra 
until, from the repeated dissimilarity of symptoms, it gradually 
began to occur to me that these cases were different from the 
usual atrophic cases seen in profusion at that time in our clinics. 


In the first place, the typical odor was always absent and, sec- 


ondly, the atrophy seemed to be limited to the inferior turbinals, 
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the ethmoid region being swollen and hypertrophied. | am now 
convinced and have been for a long time that this affection rep 
resents an aberrant type of purulent ethmoiditis which though 
comparatively rare, seems to have been noted by everyone who 
has been interested for any time in sinuology. 
c. Hyperplasia in various stages 
d. Combined hyperplasia and Suppuration 

This form represents the result when infection occurs and 
finds a permanent lodging in an advanced case of hyperplasti 
variety. This is caused by the polyps and hypertrophied tissue 
becoming so wide spread as to occlude the uppel and middle 
nasal passages then infection finding a foothold between these 
polypoid masses which gradually spreads and becomes perman 
nent. Confusion is very apt to be brought about when in cases 
of simple polyposis, a purulent infection occurs in an overlying 
sinus, particularly the frontal. This, however, is of little cons 
quence as the treatment would be precisely the same at least in 
the beginning. 

The diagnosis then of ethmoidal diseases while simple enough 
on paper, represents, at least in its incipiency, one of the most 
difficult and painstaking problems that ever confronts the sinu- 


ologist. 








SYMPOSIUM ON THE ETHMOID. 
CONSERVATIVE TREATMENT OF ETHMOIDITIS 
SAMUEL IGLAUER, M. D. 

CINCINNATI, OHIO 


The arrangement of the ethmoid cells may be compared to 
that of a honey-comb. The cell walls are represented by the 
vax, and the secretion when present, is represented by the 
honey. Most of the ethmoid cells drain directly into the nose 
through small individual ostia, but occasionally there are cells 
which are connected with the nasal cavity only through a neigh- 
boring cell and its ostium. In the presence of infection, this ana- 
tomic arrangement leads to faulty drainage and ventilation of the 
cells with consequent retention of the secretions. The anatomic 
relations of the ethmoid labyrinth also prevent direct approach 
and treatment of the cells such as is possible in the antra, sphe- 
noids and frontals. The para-nasal cells are probably involved 
in most cases of acute rhinitis, and undoubtedly the infection has 
a tendency to spontaneous recovery with the subsidence of the 


original infection. 
PROPHYLAXIS 


The prophylaxis of sinus infection is therefore the prophy- 
laxis of acute upper respiratory infection. In our larger cities, 
two special factors promote the spread of respiratory disease, 
namely: crowding of the population and pollution of the at- 
mosphere by dust and smoke. It has been shown, for example, 
that in Chicago, the amount of sunshine has been reduced 12 
per cent in the last five years.!. “The Department of health which 
has been making observations since early last winter finds that 
only half of the sunlight with its curative ultra-violet rays which 
we find on the tops of buildings reaches the surface of the 
streets.’’ During those days in which there is little of the ultra 


violet light, cases of pneumonia increase as well as the number 


of deaths. 
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To the individual who can afford it, 


winter bathing in arti- 


ficial sunlight increases his resistance to infection, but for the 


vast majority of city dwellers, smoke abatement is becoming a 
necessity for the prevention of respiratory diseases, 


especially 
influenza, pneumonia and tuberculosis. | 


‘atients who suffer each 
winter with sinus infection are greatly benefited by spending the 
sunless months in southern climes, such as Florida. Arizona, New 


Mexico and California. 


Both Dean? and Shurley? have emphasized the Importance 


of diet as a factor in para-nasal disease. To quote Dean. “the 
second most important thing in the treatment of para-nasal dis 
ease in infants and young children is diet.” Deficiency in vitamin A 
seems to invite infection. Fenton? advises the avoidance of swim 
ming and diving in patients predisposed to sinus infections. The 
adenoids in children by restoring the free 


nasal respiration with its tidal flow. not 


removal of obstructing 


only prevents, but often 
cures sinus infections. Children should be taught the proper 
technic of blowing the nose. 


Patients who suffer from hay fever or vaso-motor rhinitis of 


allergic origin should be treated for these underlying conditions 
rather than for the secondary ethmoiditis which may be present 
in some of these cases. 

Syphilis and nasal diphtheria should be excluded before un 
dertaking local treatment. 


TREATMENT 


We are called upon to treat ethmoiditis in both the 


acute, 


the subacute and the chronic stages. The treatment of acute 


ethmoiditis is chiefly symptomatic; the objects being to relieve 
the pain and headache, to restore the patency of the nasal pass- 
ages; and to favor the discharge of the secretions. For the head 
ache, capsules containing codein and pyramidon are very ef 
ficacious. Some patients are relieved by aspirin which also pro- 
motes sweating, but which may increase the cerebral] congestion, 
External heat from ordinary lamps or from infra-red rays tends 
to relieve the pain and fullness in the head 


presses are more satisfactory. 


. Sometimes ice com- 
The use of ephedrine preparations, preferably by a spray, 
tends to relieve the congestion and edema of the mucosa, and 


favors ventilation and drainage of the cells. It is a good plan to 


a few minutes until the anterior 


spray the nose, then wait for 
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portions of the nasal passages open and then immediately repeat 
the spraying to open the posterior portions. Suprarenal extract, 
if emploved, should be very dilute (1:10,000). To this cocaine 
may be added to give a 1 per cent solution. The cocaine-adrena- 
lin spray should be used for a few days only. A recent prepara- 
tion, “Adrephine,” a combination of adrenalin and ephedrin, is 
said to prolong the astringent effect produced by either drug 
when used alone. 

Patients are greatly benefited by the use of the suction pump. 
\ nasal tip is inserted into one nostril, the other is closed with 
the finger and suction is applied while the patient shuts off the 
ro-pharynx by phonating (KK) or by swallowing. As | have 
shown in a previous paper (5) suction, to be efficacious, must be 
interrupted repeatedly to allow air to enter the cells and force out 
the secretion. The negative pressure should be as strong as the 
patient can tolerate. For home treatment, the rubber suction 
bulb and glass tip of the Sondermann should be prescribed. — It 
can often be used in children as well as adults. Following suction 
treatment gentle Politzerisation may be employed. 

\fter the very acute stage has subsided, the condition is im- 
proved by packing the middle meatus with colloidal silver solu- 
tions applied on cotton. | have found Hydrosol Argentium 
(“Collene’) .05 per cent, very satisfactory for this purpose. It 
may also be used as a spray and does not irritate the mucosa or 
stain the linen. Argyrol, Protargol or Silvol tampons may also be 
employed. This treatment favors osmosis and probably reduces 
the infection. 

If the secretions become thick and tenacious, irrigations with 
warm isotonic salt solution may be used in adults. In children, 
only small amounts of tluid can be introduced into the nose with- 
out endangering the middle ear, unless the child is held in the 
prone position with the face down and beyond the end of the 
table. The development of displacement irrigation by Proetz® 
has constituted a distinct advance in both the diagnosis and 
treatment of sinus disease. By this procedure, it is possible to 
introduce tluids into otherwise inaccessible ethmoid cells, and to 
free them of their retained secretions. 

In the conservative treatment of subacute and chronic eth- 


moiditis, as well as in the treatment of unsuccessful post-opera- 


tive cases, we may employ many of the procedures mentioned 
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above, including suction, irrigation, displacement irrigation, and 
nasal tamponade. 

Cases associated with crust formation are benefited by home 
treatment with an atomizer containing some bland oil to which 
Coryfin and a small quantity of iodine has been added. 

It frequently becomes necessary to infract the middle turbi- 
nate in order to expose the ethmoid capsule for inspection and 
treatment. Infraction is usually accomplished with the long 
bivalve Killian speculum. I have found that the luxation of the 
middle turbinate is easily accomplished by means of a thin Freer 
elevator inserted under the turbinate. 

Lederer’ advocates the use of the electro-cautery in the 
treatment of recurrent polyposis without suppuration. He re- 
ports a series of more than four hundred cases without any 
fatalities. Others have refrained from this practice fearing men- 
ingitis as a possible complication of this procedure. The use of 
radium in the treatment of polypoid ethmoiditis is still in’ the 
experimental stage, although reports seem favorable.’ 

The correction of a high deviation of the septum, as well as 
the removal of hyperplastic mucous membrane and polypi might 
be considered under the subject of conservative treatment of 
ethmoid disease, but properly belong to the next two papers of 


this symposium which deal with the surgery of ethmoiditis. 
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SYMPOSIUM ON THE ETHMOID. 


RADICAL TREATMENT OF THE ETHMOID 
INTRANASAL 


RaLPH A. Fenton, M. D.? 


PORTLAND, OREGON 


\pproach through the narrow threshold of the nostril should 
impose a certain caution upon the operator, and his indication 
for operation should be an ethmoiditis limited to accessible intra 
nasal cells. Contraindications of a general nature include dis- 
ease Which may be implanted in or become localized in the opera- 
tive field, such as tuberculosis and syphilis. Disease affecting 
metabolism, such as diabetes or chronic nephritis, especially when 
associated with hypertension ; severe anemia, especially with rela 
tive lymphocytosis ; hemophilia, or any prolongation of bleeding or 
clotting time from nonhereditary causes, may all forbid or at 
least delay resort to radical intranasal surgery. Local contra 
indications include narrowed passageways, whether the small nos- 
tril of childhood, or the acquired atresia of healed s ptal abscess 
or other severe loss of substance in the vestibule and upper sep- 
tum. Orbital or intracranial complications of ethmoid suppura- 
tion forbid intranasal work, except as a step in adequate external 
operations. If a coexistent suppurative process in the homolater- 
al frontal or manillary requires radical external operation, natur- 
ally the ethmoid may best be reached at the same time, externally. 

Allergic hyperplasias affecting the ethmoid are not in our ex- 
perience suitable for radical surgery, unless secondary stasis of 
exudates has led to purulent invasion. Such cases repay con- 
servative management. 

Freedom from external scarring and suturing is an obvious 
advantage, and no disturbance of the orbital contents, save oc- 
casional ecchymosis, is likely. Escape from the annoying psy- 
chic effect of transient diplopia such as may readily occur in the 
external orbital route is likewise a distinct advantage. 

Most important is the fact that where time permits, intrana- 


sal surgery may be accomplished in several stages, permitting 


*(From the Department of Otolaryngology, University of Oregon 
Medical School, Portland.) 
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meanwhile careful study of the ethmoid. Limited areas of the 
ethmoid may thus be reached, leaving other parts relatively un- 
disturbed. This conservative tendency is gaining acceptance 
within recent years, in contrast with the very radical intranasal 


surgery of ten years ago. 


Accessibility of the agger nasi and of middle turbinate cells 
is obviously greater by the intranasal route. (Fig. 1.) The 


field of vision of the operator is, however, at first rather strictly 
limited to the anterior halves of the inferior and middle turbi 
nates, the agger nasi, and the nasal septum. Anything beyond. 
such as the bulla, hiatus and infundibulum, requires extensive 
shrinkage and often preliminary septal or turbinal work. Ex 
tranasal cells—in the orbital roof, frontal bulla, between orbit 
and antrum, lateral to the sphenoid! are utterly inaccessible to in 
tranasal procedures. 

Danger of getting lost in the posterior ethmoid, if the head 
of the patient be turned up from the horizontal,’ has been a very 
real peril in all procedures where the ends of instruments are out 
of sight of the operator. Very slight anomalies in this complex 


grouping of dural prolongations, olfactory and visual nerves, and 
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blood vessels, may lead to complications varying from retrobular 
hemorrhage to optic neuritis or meningitis. Special training 
based upon dissection, cadaver work, and operative experience 
under the eve of a competent teacher, are needed before intra- 
nasal ethmoid work should be essayed. Such is the opinion of 
Lue.’ Tilley, Hajek, Mosher,’ Skillern,® Sluder? and many other 
distinguished clinicians, * 7 '° '! 12 13-14 Competence may not be 
acquired in this tield by reading or by study of drawings. Depth 
perception must be accurate and important landmarks must be 
recognized, in a field likely to be dark, narrow and bloody. 
\ppropriate preliminary resection must be done if access to 
the ethmoid is hindered by high septal thickening with or without 
deviation (Fig. 2.) Such resection must often precede the equal- 
ly necessary and desirable infraction of the middle turbinate. Al- 
so occlusive masses of anterior polypi should be removed, as far 
up as possible, with traction of the snare on their pedicles. 
Choanal polypi are almost always from the maxillary antrum, but 
may interfere with access to posterior cells. The latter may, like 


the antrum, be full of edematous or hyperplastic mucosa, but 
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almost never originate pendent polyps. The bulbous-tipped mid- 
dle turbinate which contains a cell must usually be resected. 

An effort should be made by studying stereoscopic radio- 
graphs to determine whether extranasal extensions of the ethmoid 
are present. Ocular symptoms—transitory dimness of vision, 
flickering photophores, paracentral scotomata, reduction of red 
green sensitiveness suggest radiographs in the positions ot 
Rhese or White, to show possible encroachment upon the optic 
nerve by a posterior ethmoid cell. Lipilodol after ephedrin, by 
the suction technique of Proetz, has not helped us in anterior 
cells, though it is very useful occasionally in the posterior cells, 
as in the sphenoid. 

Location of discharge should be accurately decided before 
the type of operation is selected. The ostia cannot be seen; but 
(having ruled out frontal and maxillary involvement) long cot 
ton tampons may be packed along under the shrunken middle 
turbinate, others in the superior meatus back to the sphenoid, and 
left in place from ten to forty minutes. Inspection will usually 
show secretion opposite the suspected cells, particularly if some 
dark silver-protein solution has been used on the cotton tampon 
for contrast. 

The objects of intranasal radical operation, which may best 
be a succession of relatively conservative procedures, are three: 
first, fo secure aeration, with consequent shrinkage and retraction 
of exposed hyperplastic mucosa; second, to secure drainage, 
where liquid exudates are actually present; and third, to avoid 
invasion of unaffected cellular structures during the operation if 
possible.® 

Our own preference is for the scopolamin-morphin prepara 
tion, with local anesthesia. We prefer this to general anesthesia, 
which increases hemorrhage during operation and recovery, and 
subjects the patient to danger of pulmonary involvement from in- 
haled septic material and blood. Prior to entering the agger 
region, submucous injection of 1 per cent novocain with a very 
small amount of adrenalin may be made. For rapid surface 
action we use 10 per cent cocain with a little 1/1000 adrenalin, 
but where speed is no object we prefer 5 per cent butyn, also with 
adrenalin, and have had so far no ill effects from it. These are ap- 
plied in the usual fashion with two small initial pledgets high up 
to block the sphenopalatine and anterior ethmoid region; then 
long cotton tampons barely moistened by the solution are placed 
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under the middle turbinate, about the bulla, and above the middle 
turbinate from the choanal rim forward about the superior turbi- 
nate. We do not like cocain “mud,” although many excellent 
operators use it constantly. Above all, excess solution must not 
be allowed to run into the pharynx. We have found that the 
scopolamin-morphin preparation abolishes anxiety and its corol- 
lary of fainting or collapse, often ascribed to the local anesthetic. 
The bother of interruption for clearing the pharynx is avoided by 
packing a large cotton wad or rolled gauze strip into the choana 
before extensive procedures are started. 

Intranasal ethmoid procedures, then, may be grouped as fol- 
lows: 

Improved methods of access—septal resection, partial middle 
turbinectomy, infraction of the middle turbinate, removal of pol- 
yps; 

Invasion of the anterior cells—often associated with frontal 
involvement; operations on the agger nasi, uncinate and bulla 
( Coffin,'> Hajek, Halle,'® Skillern,© Mosher?) ; 

Invasion of the anterior cells carried back through the 
posterior cells without removal of the middle turbinate (Pratt!7) ; 

Invasion of the anterior cells carried back through the 
posterior cells with more or less complete turbinectomy (Mosher?, 
Tilley,* Halle,’ Skillern,'’ Coffin,’ Hajek!®?), or from behind 
forward ( Moure-Portmann’? ) ; 

Bloc removal of the ethmoidal mass with turbinate attached 
( Ballenger,?! Sluder? ). 

We have attempted to visualize simultaneously the picture 
presented to the operator as he looks up into the shrunken nose 
toward the middle meatus, with a lateral diagram of each opera- 
tion. In this way we may see very quickly how much work has to 
be carried on beyond visual control, in many of these standard 
procedures. 

We find the quick snip of scissors (Fig. 3) preferable to the 


crunch of forceps (Fig. 4) or the crackling of a push-chisel, for 
the initial cut of middle turbinectomy. A rachet-pattern pistol- 
grip snare with stylet, which may be reset, is better than those 
which pull a long wire loop around a corner to get stuck in the 
canula. Twisting off the middle turbinate with Luc’s forceps 
now seems unnecessarily brutal, (Fig. 5) though excellent ac- 
cess is thus afforded to the bulla and other cells, which may be 
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smashed up progressively in the broad and relatively safe jaws 
of these forceps.’ 7? 

Coffin'S 28 enters the agger cell and transfixes the uncinate 
with a flat chisel (Fig. 6) thus making a path outside the bulla 
for one blade of his forceps. The other blade lies internal to the 
middle turbinate, and by a twisting closure the anterior mass is 
broken from place, giving access for such deeper removal as may 
prove necessary. 

The Mosher 2 * ? !° ¢2 26 operation smashes through the an- 
terior overhang of the middle turbinate (Fig. 7) outward into 
the anterior group of cells, using his special curette. Thence, 
with a pawing motion backward and downward, he tears down 
the remaining septa and the posterior cells as far as the sphenoid, 
warning meanwhile against backward displacement of the head 
(Fig. 8). The back part of the middle turbinate has remained 
as a landmark, but is at length removed by forceps and snare, ex- 
cept at the posterior extremity. Cells in front of the hiatus are 
curetted forward. The square ended “spade” curette is safer in 
most hands than the original Mosher instrument. 

Moure’s operation!’ 2° reverses the Mosher technique ( Fig. 
9) using a curette almost as large as the Luc forceps, mounted in 
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a double curved handle. The spoon of this curette is sharpened 
sidewise, but not on the rounded end. This formidable instru- 
ment is entered under the back end of the middle turbinate, 
swept up along the sphenoid wall and forward to the agger nasi, 
ripping out cellular structures from behind forward as the handle 
is depressed. 

After removal of the anterior end of the middle turbinate, 
Hajek® °° is accustomed to open the bulla with his ethmoid hook. 
(Fig. 10). Grunwald’s forceps are now used to bite away cells 
and tags and to open other anterior cells. This hook is also a 
useful instrument for raking down the superior turbinate and 
posterior ethmoid group, ( Fig. 11) as far back as the sphenoid'* 
Its beak should not be long enough to reach through to the or 
bital wall. 

Halle’s technique,'® ** *7 primarily designed to give a broad 
entrance into the frontal (Fig. 12) by rolling down a mucoperio 
steal flap from the region of the agger nasi and ascending process, 
gives excellent access also to the anterior ethmoid. Chiseling 
away the agger nasi and uncinate, Halle infracts the middle turbi- 
nate and bites away the ethmoid cells as far back as necessary un- 


der the intact turbinate. The flap is lastly turned back over the 
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denuded agger region. Pratt'? does not remove the agger pri 


marily, but curettes forward to reach anterior cells ( Fig. 13). He 
preserves the turbinate at all hazards, biting out cellular struc- 
tures by touch “until solid bone is reached,” and removing debris 
by special large ring curettes and cotton swabs. 

The earliest bloc removal, (Fig. 14) that of Ballenger,-! 
was effected by a large sickle-bladed knife which has a right or 
left handed straight blade at its distal end, set at right angles and 
long enough to reach from the orbital wall almost to the septum. 
This powerful instrument is slipped up behind the bulla and 
under the middle turbinate, and as its handle is depressed the 
posterior cells, lamella and anterior cells are rocked loose. The 
entire ethmoid capsule with attached turbinates is thus sliced 
free and drops down for removal. Carelessness, or unperceived 
anatomic irregularities, have brought about invasion of the dura, 
orbit, or top of the septum during this operation. 

Sluder’s operation? °° required anterior severance under 
the middle turbinate (Fig. 15) by his short and powerful right- 
angle knife; he then slid the back of the same knife far along the 
cribriform plate and turned its square cutting tip outward, drag- 
ging it forward to connect with the previous subturbinal cut. The 
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turbinate and its underlying cells, freed if necessary by further 
lateral cuts through the cell walls, were removed by a snare 
placed as far back in the incision as possible. Partitions thus laid 
bare were smoothed by kmife and forceps. As with Ballenger’s 
operation, this bloc procedure has caused a good deal of trouble 
at the hands of unskilled operators. 

What shall be the procedure of choice for the average Op- 
erator? Men from various schools, trained by various teachers, 
will give various answers, of course. To invite discussion, and 
without any intention of dogmatism, we may suggest the follow- 
ing steps: 

In hyperplastic Cases: 

a. High septal resection: If speed is not essential, wait’ 
awhile to see if room enough has not been gained ; 

b. Removal of the anterior end of the middle turbinate; 
removal of polypi, as completely as possibie: Again, wait® if 
time permits ; 

c. Remove agger and uncinate by chisel; 

d. Break down bulla with curette and forceps; 

e. Curette away affected anterior cells; 

f. Break into affected posterior cells with hook, smoothing 
up with forceps. 

The last four steps may be carried out as one operation, but 
the piecemeal method of delaying the early steps will be found 
conservative of uninvolved areas, and less likely to give rise 
to secondary infection therein—so-called recurrences—than the 
extensive one-stage operations. 

General suppurative changes involving the entire ethmoid 
capsule, with or without polypoid degeneration, call for comple te 
removal, and nothing is gained by delay. 

In complete suppurative cases, therefore : 

a. High septal resection (if needed for access) : The septum 
should be entered from the opposite side, if done simultaneously 
with the ethmoid ; 

b. Middle turbinectomy with scissors and snare; 

c. Remove uncinate by chisel, or destroy bulla by spade 
curette, depending on the anatomical conformation ; 

d. Curette and punch away cells to anterior wall of sphenoid 
working always back and down, never outward or upward. 

Choice of instruments should be limited to those of rather 
broad rounded outlines, (Fig. 16) to avoid inadvertent damage 
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to vital structures. The danger zone at the upper outer edge of 
the posterior ethmoid must never be forgotten. Mosher’s warn 
ing that the patient must keep his head level instead of tipping 
back (withdrawing from the operator) is of vital importance dur 
ing all intranasal work; otherwise it is easy to lose sight of 1m- 
portant landmarks, especially the posterior end of the middle tur- 
binate. Slashing indiscriminately up into the olfactory nerve 


1 
| 


sheaths may cause fatal damage. 

Immediate after-treatment of intranasal ethmoid operations 
should be limited to hemostasis—for oozing, light cotton tampons 
with thromboplastin, coagulen, etc., for a few minutes. The 
wound may be swabbed with 2 per cent mercurochrome, 3 per 
cent iodine, or compound tincture of benzoin. Packing should 
never be used. 


Subsequent treatment should be of the slightest. Wound 





exudates should not be disturbed; clots and scabs are best left 
alone. There should be no swabbing, no spraving, no blowing of 
the nose, and as little postnasal “hawking” as possible. A few 
drops of gomenol ™% per cent in plain paraffin oil, or a small 
quantity of boric-lanolin (borofax) ointment, will allay local ir- 


ritation and facilitate separation of crusts in a few days. 
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The normal process of healing should not be disturbed by 
fussy attempts to “clean up the wound.” Annoying bleeding and 
secondary infection, with prolonged convalescence, may readily 
occur. 

Within the strict limitations of its indications, intranasal 
surgery of the ethmoid has been found highly satisfactory; but 
excessively radical methods carried out blindly through the nar- 
row nasal pathway have not stood the test of matured experience. 
No better conclusion can be made to this estimate of the present 
status of these procedures than these words of Herbert Tilley*® 
“. .. It must be stated emphatically that many of the local and 
general symptoms . . . may be practically cured by operations 
which involve little risk in skilled hands, even though the results 
may not survive the searching criticism of the surgical idealist. 
Hence it is incumbent on those who deal with these matters—(1) 
to make an accurate diagnosis of the extent of the lesion; (2) to 
determine how far the condition probably threatens the health, 
happiness, and even the life of the patient; and (3), if an opera 
tion be decided upon, to bring to it a greater combination of ana- 
tomical knowledge, caution, and manipulative skill than is de- 


manded in any other form of nasal surgery.” 
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SYMPOSIUM ON THE ETHMOID. 


ETHMOIDAL SINUSITIS, EXTERNAL RADICAL 
APPROACH 


R. C. Lyncu, M. D., 


NEW ORLEANS, LA. 


The indications for an external approach to the Ethmoid 
district may be roughly divided into two general classes. 

First, the acute manifestations not only of inflammation and 
suppuration in this area alone, but more properly because of the 
extension of this inflammatory process to or towards adjourning 
important structures, Orbit and Brain, or on account of some 
specific accidental injury of such character as to force invasion 
of this district for the relief or repair of defects or the arrest of 
complications. 

Secondly, as a last resort to clear up a previously persistent 
pathology which has resisted all methods of less violent approach 
or for the eradication of this district as a focus of infection in 
the presence of a secondary manifestation. 

It has always been my experience that the surgery of the 
first group is not only nearly always emergency in character but 
the surgery here in the midst of acute violent septic bacterial in 
vasion is of a tvpe which does that only that will give free vent 
to pus accumulation, produce suthcient decompression principally 
on the orbital contents and maintain free drainage both extern 
ally and through the nose until the symptoms of the acute storm 
have subsided and subsequently repair the drainage in such a 
way as to prevent a recurrence of another such storm. 

What I have had to do under these circumstances was to 
incise along the rim of the orbit and lateral nasal wall from the 
supra-orbital foramin to the inferior border of the nasal process 
of the superior maxilla, through the periosteum to the bone, peel 
back the periosteum along this area on its lower border only into 
the orbital cavity to and beyond its point of rupture from the 
Ethmoid or frontal into the orbit. Open the frontal at the T 


suture made by the nasal process of the superior maxilla nasal 
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and frontal bones, take away the nasal process of the superior 
maxilla and that portion of the ethmo orbital wall back to the 
point of invasion. This not only relieves the orbit of further in- 
vasion but is a good decompression for the already intlamed orbi- 
tal contents drains the frontal through a large opening both into 
the nose and out through the incision using rubber tubes usually 
for the purpose and do not suture the wound. 

In three of seven such invasions it was necessary to incise 
the orbital periosteum from before backward to facilitate drainage 
of pus from this area and this too in my experience is the most 
satisfactory method of draining for orbital abscesses of this kind. 
My slogan is to get in, do that only which is necessary to give 
free drainage and then get out quick and fight the constitutional 
manifestations of the storm by the methods which are familiar 
to you all. 

Six of seven lives, five of six eves stand to the credit of the 
above outline so far, one case died of meningitis as usual. 

The external approach to the ethmoid spenoid frontal area 
because of a long persisting symptom producing chronic path 
ology is a far different process. In the first place there are those 
who think this the only pathway to approach the problem and all 
cases of ethmoiditis of a chronic nature must be treated by this 
route. I do not belong to this school, but feel certain that the 
external approach will bring about an ideal result, when the 
methods proposed by Dr. Iglauer and Dr. Fenton fail to accomp- 
lish the desired end. Because of anatomical variations which are 
many, of pathological changes which will not vield to drainage 
and ventilation and of the mechanical impossibilities of complete 
exenteration or evisceration by the intra nasal route, there will al- 
ways be that number or group, who must finally submit to the 
external approach if they expect to be symptom free. Personally 
I have never seen a case of chronic suppurative ethmoiditis per 
se, with no pathology in the adjoining cavities—nor have | 
seen a chronic hyperplastic ethmoiditis all alone, so that my 
discussion of this subject must necessarily include the frontal 
and sphenoid and antrum as well. If either of the above con- 
ditions should exist I am quite sure the methods advocated by 
Dr. Iglauer first or Dr. Fenton next would cure them and I 


would never be called upon to approach the part from an ex- 


ternal route. 
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The problem presents itself then after this fashion; medi- 
cine local and general, including diet, hygiene and climate have 
failed—intra-nasal surgery no matter by what method or in 
whose hands have failed to bring relief of pain, discharge or re- 
move the focus of infection. It is then that the external approach 
is the only one left and this must be planned in such a way as to 
most effectively remove every vestige of pathological tissue, 
otherwise this too will be a failure. | have never agreed to nor 
can | see the rationale of thinking that given a marked pathologi- 
cal change in the mucous membrane of a sinus sufficient to re 
sist medicinal and intranasal surgical methods, that only a part of 
this membrane is affected and that operation based on this theory 
that only the microscopically diseased membrane should be re- 
moved. 

Some eyes may be very sharp but the unaided eye cannot 
see either microscopical changes in the tissue nor its bacterial 
content. It is more or less common experience for instance, to 
submit the tissue thus removed from a sinus to the Pathologist, 
who grinds this tissue and macerates it and cultures from this 
macerated tissue will many times show a hemolytic streptoccous. 
Since this has been observed so often as to be a fact, I am con- 
vinced that the only fundamental principal to be considered is 
that which has for its aim the removal of every vestige of 
pathological tissue. 

Here is neither time nor place to preach conservatism if 
one is to expect a cure—and likewise I cannot see how conserva- 
tive modifications of the various radical procedures proposed 
can be expected to result in a cure which means that the patient 
is not only free from pain and discharge, but must be free from 
the focus not only for present states, but in anticipation of what 
may come if this is not the case. Operative procedures which 
clear out the ethmoid completely but leave the frontal sinus to 
drain through a more or less small opening is a mistake, even 
the reporter of such a technique admits that the frontal must be 
sounded for a month and admits the necessity of re-entry because 
of continued symptoms and pathological manifestations. Also 
those who enter the frontal and remove only the neighboring 
ethmoid cells, come to grief for the same reason. If the antrum 
or sphenoid are neglected if diseased and they most usually are 
there will be sadness because of continued symptoms. 





$ 


ne 


a 


EXTERNAL RADICAL APPROACH—ETHMOID +41 


It was because of the above experiences, which I observed 
and waded through myself that | proposed that technique which 
has given me the best results in these cases. Since its presenta- 
tion before The American Laryngological society in 1922 and 
before the Triological in 1924, | have had what I consider the 
best evidence that the proposition is correct. Men who have 
witnessed the operation and have themselves operated by dupli- 
cate technique, report to me and in the literature that their re- 
sults are like mine. I have been trying to satisfy myself what 
happens to the operative area when healing is complete and there 
has elapsed sufficient time for the tissue to get set as it were, to 
its new order. Looking into these noses, watching the scar and 
observing the patients, | was convinced that the frontal was com- 
pletely obliterated as an air cavity and was free from any se- 
cretive or absorbtive elements which was the ideal | have striven 
for. I will show vou a group of X-ray plates which seems to me 
to indicate that at least the frontals are no longer air cavities, 
that the ethmoid, sphenoid and antrum no longer contain air or 
secret fluid. When this result is accomplished then only is the 
removal of the pathology complete and the desired end obtained. 

My cases number now one hundred and forty-eight. In 
this number there are two deaths and no further complications to 
report that differ from the original published in the Transactions 
of the A. L. R. & O. Society for 1924. | am appending a de- 
scription of the technique | follow, brought up to date. The 
minor changes are those only of simplification which time and 
experience have shown to be worth while. 

If the antrum is diseased, and it usually is, then it is attacked 
first, doing a radical Caldwell Luc operation. If the middle tur- 
binate is still in place it is removed and through the antral eth- 
moid area all ethmoid cells are attacked and cleaned out—also at 
this time the sphenoid is opened and drained, taking its anterior 
wall down as near the floor as possible and its membrane is very 
carefully removed at this time. I feel certain that the removal 
of all of the sphenoid lining can be done in a certain number of 
cases but this must be done with the greatest caution and re- 
gard for its anatomical relations and boundaries. An antranasal 
opening into the frontal can be done at the same sitting—this 


procedure will obviate the necessity for further external ap- 


proach. If it does not clear up the situation, and it will not in a 
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certain proportion, then the external pan-sinus operation as pro- 
posed is carried out with care for all its details—as follows: 

The principle of the attack is fashioned after Knapp’s op- 
eration; the detail of the technique seems to be that which is 
ultimately responsible for the proper healing and final cure of 
the condition. The nasal cavity is prepared as for the nasal 
plastic in surgery at the present time—alkaline douches with 
through swabbing with 5 per cent Picric acid in alcohol which 
will not destroy surface epithelium but has sufficient penetrating 
power to be of marked antiseptic value; oral hygiene is likewise 
necessary and teeth, gums and recesses are covered with the 
same solution. A post nasal plug on the operated side is care- 
fully placed and the threads are left long enough to facilitate its 
removal at the completion of the operation. 

The skin surface is washed with alcohol and then ether is 
preference to benzine and solution of picric acid 5 per cent in 
alcohol applied broad and far of the field extending to the eye- 
lash line on both sides. While the staining of the skin may be 
objectional it has not been found so in my cases, and we have 
noticed less skin infection. The eyebrow is carefully considered 
in this preparation but is unshaven and it is apparent that the 
best cosmetic results are through the unshaven eyebrow. The 
eye is carefully washed with a bland solution and the lids are 
sealed with two michel clips—these stay in place better and are 
cleaner and easier to apply and a cushion of gauze laid over for 
protection. 

One cross cut is made at the upper inner angle of the in- 
cision—this is about the location of the T suture and is sufficient 
for proper suturing after operation. The incision is as for the 
Killian or Knapp procedure, but does not at first extend out- 
wardly beyond the supraorbital notch until it is found by intra- 
sinus measurement that this is necessary. We proceed gradu- 
ally through the periosteum and when this 1s accomplished all 
vessels are tied off with the smallest of catgut to avoid the possi- 
bility of the forceps injuring the eye. 

The periosteum is elevated only from the lower half of the 
incision. If the periosteum is elevated over the frontal plate of 
the frontal bone or represented by the upper half of the in- 
cision it is not likely to reapply itself to the bone again and in 
consequence there will develop either immediately or within three 
months a periostitis with elevation and a sequestrum of more or 
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less size will be cast off; this has happened on four or five oc- 
casions in my early sinus operations and | have been able to 
overcome this disturbance by adhering to this point. It will also 
protect the patient from the risk of an osteomyelitis gaining its 
start through this area especially when the periosteum does not 
reapply itself quickly as may happen either from too early blow- 
ing the nose or from post operative edema that follows in some 
of the cases. 

In elevating the periosteum from the lower half of the in 
cision, great Care must be taken not to button-hole the orbital 
periosteum as this may be followed by disturbance of the orbital 
balance, but the remotest area of orbit sinus wall must come 
into view In elevating the periosteum over the nasal process of 
the superior manilla lower lateral edge of the nasal bone in the 
region of the upper portion of the lacrimal sac which is carefully 
dislocated and in the area of the superior oblique which is also 
dislocated, a sharp gouge is found to be the best instrument to 
use. A long submucous elevator exposes best the lacrimal and 
lamina papyracea of the ethmoid in most instances extending 
backward to within a few millimeters of the optic foramen. This 
is necessary to gain entrance to the post ethmoidal cell group and 
to give the widest field of approach to the anterior wall of the 
sphenoid. It must be remembered that the angle formed by the 
orbito-sinus wall or tloor of the frontal sinus with its posterior or 
brain wall must be completely obliterated, and especially is this 
true at the external angle, for this is the area that most often 
harbors the infected mucous membrane which causes failure. 
When the common sinus orbit wall has been carefully removed 
the mucous membrane of the frontal sinus is carefully curetted 
away and again any remaining mucous membrane degenerated or 
not will conduce to failure. With the Coakley curets | have not 
met so far the sinus which will not permit of a most thorough 
curettage of the entire cavity. This done, a strip of gauze soaked 
in iodine is packed firmly into the cavity to prevent or guard 
against any infection entering this area from below and it will 
control bleeding very nicely. 

Since Dr. Sewell presented his instruments for the retraction 
of the orbit and ligature of the ethmoidal and spheno-palatine 
arteries, | have not found it necessary to put in the catgut sutures 
for retention or retraction of the orbit. I find these retractors 


more adaptable to the necessities of the work and use them ex- 
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clusively now. With the removal of the nasal process of the 
superior maxilla, the lower lateral edge of the nasal bone, the 
lacrimal and the entire lamina papyracea of the ethmoid, there 
results a complete evisceration of the entire ethmoidal labyrinth 
since the middle turbinate has been previously removed and _ par- 
ticular search is made for those orbital and sinus extensions of 
the ethmoid. 

The roof cells of the ethmoid next receive our attention and 
these can be so comfortably cleaned out by direct vision without 
the least fear of injury to the cribriform area though sometimes 
I lay a stout probe along the roof of the nose through the nostril 
to act us a safety guide, the end of this probe resting in the 
sphenoid sinus to act again as a guide when its anterior wall is 
reached. The post ethmoid sphenoid cells standing plainly in 
view are broken down and every vestige of the mucous mem- 
brane is removed in this quarter. Finally the anterior wall of the 
sphenoid is removed completely ; that means to its very limits and 
the lining membrane completely eviscerated. This is only possible 
by such an approach and even here I do not think it can be ac- 
complished in every instance. In the groups of cases there is one 
where this was not done well and | have had some trouble in 
controlling a persistent discharge due to this fact. If the nose 1s 
cleaned and dried one can get the two angles of view for proper 
and comfortable orientation. The raw bone surfaces are care- 
fully sponged with tincture of iodine and this is done as one of 
the first steps on the frontal plate of the frontal bone. It is not 
necessary to disturb the nasal spine of the frontal or to open this 
cancellous area to the wound because it is a fertile source for 
subsequent infection and will produce granulation tissue in abund- 
ance sufficient to interfere with drainage. 

A drainage tube about 1% in. in diameter with one end cut 
on a long bevel is passed through the vestibule of the nose and 
lays in what was the area of the beginning infundibulum of the 
sinus. The iodine gauze is removed from the upper portion of 
the sinus cavity and the entire cavity is swabbed with iodine. If 
there has been bleeding from the post ethmoid sphenoid region 
a strip of idioform gauze dipped in tincture of benzoin com- 
pound is packed loosely to control this area. The frontal arez 
does not bleed. Interrupted sutures of chromic catgut 00 are 
used to bring the subcutaneous tissues together but the needle 
point is not permitted to pass beneath the periosteum of the 
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upper half of the incision though the suture takes in the perios- 
teum on the lower half of the incision and they are placed with 
due regard to the cross cut of the external incision. 

The wound edges and neighboring field is carefully cleaned 
of all blood, using ether for this purpose, and the skin is brought 
together with metal clips using only enough tension to secure ac- 
curate approximation. No external drainage is necessary. The 
eye 1s now uncovered, carefully washed out again and a 20 per 
cent solution of fresh argyrol is instilled. The eye is left un- 
covered in the final dressing. I formerly used a quantity of vase- 
line and a large external dressing. Now I put on a small gauze 
pad cut the shape of the incision, leaving the eve exposed. The 
gauze pad is held in place by small adhesive strips. There is less 
swelling of the eve tissues and many times it is opened through- 
out the convalescense, the wound heals as well and the patient is 
more comfortable. 

The gauze strip is removed from the nose in thirty-six hours 
and a sterile probe is passed through the rubber tube daily to in- 
sure its patulency. The rubber tube is left in place for three 
days as a rule when it is removed and the clips come out usually 
on the fifth or sixth day. After the removal of the rubber tube 
no dilator is used—this differs from the former recommendation 
to use a dilator. I find there is no necessity for this dilatation and 
it is disturbing to the healing process. No w ashing of the sinus 
or the nose is permitted and we feel the less the wound is inter- 


fered with after the operation the more rapid and perfect the 


ealing. The discharge of course stops at once and does not re- 
cur. The healing is complete with a perfectly cicatrized nose as 
the result with no scab formation and no discomfort. 

| have now followed this technique 148 times and my as- 
sistants, associates and friends have run this number up greatly. 
Our experiences agree and | take it that any technique which 
will give the same results in other hands than your own is the 
strongest recommendation that the principles and details are cor- 


rect—and again I recommend it to you as the best. 


Dr. Joseph Beck presented this paper. 
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DISCUSSION. 


Dr. Evcenr R. Lewis, Los Angeles: 1 had hoped that this symposium 
might present physiology, diagnosis from a broader viewpoint, and pat 
ticularly treatment from the standpoint in which | have been most inte: 
ested for many years—the combined surgical and non-surgical measures 
which, in my hands, have proved superior to the radical measures: pre 
sented by Drs. Fenton and Lynch. My views are diametrically opposed 
to those expressed in so far as they are revealed by the statement that 
when ethmoid, sphenoid and antrum no longer contain air or secretion, the 
desired end is obtained. | realize that the speaker states clearly that he is 
referring to obstinate cases “which have resisted medicine, local and gen 
eral, including diet, hygiene and climate,” but even in these cases | hay 
found it possible to attain results far superior to the condition he speaks 
of as the desired end. Restoration of normal conditions must always be 
the desired end. In certain cases this is manifestly impossible, but che 
nearest approach to this must still remain the goal of treatment 
individual case. 

In my experience, persistent application over months and m 
conservative measures which bring to bear every possible intluenc« 
ical, medical, dietary, physiotherapeutic, supportive, stimulant, and, 
all, time-consuming, frequently is attended with a degree of suc 
seems impossible at the outset. 

In my opinion, remote factors of widely diverse nature enter into thi 
etiology of the common infectious inflammations of the nasal structures, 
which | understand are referred to under the title of this symp 
Among these may be mentioned hereditary tendencies, develoj 
pneumatization defects, special tissue sensitizations, allergies, vitam) 
ciencies, dysendocrinias, malnutritions, metabolic disturbances, and 


ondary effects of other pathogenic agencies—fatigue, trauma, emotion, 


exposure, intoxication, or any combination of these and other noxious 


influences. 

The subject matter presented ignores the fact, alluded to yesterday 
by Dr. Barnhill, that years of bacterial infestation of the individual's 
respiratory structures without onset of disease, have preceded ethmoiditis, 
yet when ethmoiditis does develop it is at once attributed to bacterial 
etiology. Bacteria take part in the pathogenesis, but rarely as prime fac 
tors. The various etiologic factors just alluded to which bring about bac- 
terial tissue invasion are the prime etiologic factors of infectious tissuc 
invasions; as such they are the particularly important things from th: 
standpoint of diagnosis and treatment. In formulating therapeutic meas 
ures adapted to an individual case, etiology is the logical starting point 
It seems to me that such thoughts might be added to the valuable contri 
butions of this symposium with some advantage. 


Dr. JoHN A. Pratt, Minneapolis, Minn.: Dr. Mosher in his excel 
lent paper has proven: 

1. That the agger nasi cell is not a proper entrance to the ethmoic 
capsule because it is only present in one-third of the cases. 
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2. That the high-up mesial wall entrance is extremely dangerous 
to all except the most skilled operator, because a slip of the curette and 
the cribriform is entered and death ensues 

3. That the ethmoid capsule is a definite bony cavity filled with cells 
that block the entrance to the frontal sinus and can be exenterated with 
out danger if the middle turbinate is left in situ 

$+. That the anterior ethmoid cells must be exenterated for a safe 
entrance intranasally to the frontal sinus 

5. By Fig. No. 11, that the easiest and nearest approach to th 
ethmoid capsule is under the anterior attachment of the middle turbinat 
into the anterior ethmoid cells 

6. That wandering ethmoid cells, so often heralded in the past as 
contraindications for the intranasal operation, are only present in one 
out of twenty cases, so he gives us the opportunity to cure 95 per cent. 
of the ethmoid cases and leave 5 per cent. for the external operation 

All these conditions | advocated in my “Intranasal Operation for the 
Exenteration of the Ethmoid Capsule,” presented to this society in Cleve 


land in 1919 

I cannot agree with Dr. Skillern when he states that the normal 
mucous membrane is dry \ll mucous membrane must have functioning 
moisture; when above or below this amount it 1s pathological. Dr. Skillern 
seems willing to sacrifice anything in the nasal cavity except the ethmoid 
cells. I wish the Doctor would tell us what physiological benefit we 
derive from the ethmoid cells 

I have not had the beneficial results from suction that Dr 
reports. In fact, | have thrown a patient into an occlusion of the sinus 
stia by passive congestion from suction. I prefer middle turbinate in- 
fraction followed by glycerine base medicinal packs for hygroscopic effect. 


As soon as possible the offending septum is operated upon, and 


then, if 
necessary, the ethmoid cells are exenterated. 

With the proven fact that infection follows the cut sheaths of the 
olfactory nerves and causes meningitis (Present Status of the Ethmoid 
Operation, A. M. A., June, 1924, Chicago), the removal of the middle 
turbinate should have serious consideration. Believing, as we do, that 
thick or deflected septa are the causus belli of nasal disorders, they should 
have our first attention. In exenterating the ethmoid capsule there is no 
need to sacrifice that protector of the lateral wall, the middle turbinate 
The operation can always be performed without its removal. My opera 
tion for reduction of the cystic middle turbinate (A. M. A., June, 1922, 
Boston), makes its removal unnecessary. 

Dr. Fenton has very aptly stated that to do intranasal surgery one 
must have anatomical knowledge, orientation and surgical touch 

The technique for external operations of Dr. Lynch scems beyond 


criticism. 


Dr. S. FiINEMAN, New York City: I have a slide showing the pitfalls 


in x-ray of the ethmoids—three films of the same patient taken ten min 


utes apart. One film shows left cloudy ethmoids; the next shows rigs 
cloudy ethmoids, and the third shows both sides clear. The reason—us 
ually not recognized by the rhinologist is faulty x-ray technique. 
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Dr. Burt R. Suurty, Detroit: This undoubtedly is one of the most 
interesting subjects that the otolaryngologist has to deal with, due to the 
fact that there is a wide difference of opinion, the pendulum swinging 
all the way from ultra-conservatism to ultra-radicalism. Throughout a 
period of twenty-five years we have had an enormous amount of litera- 
ture, some splendid scientific work, and yet today we have all these various 
viewpoints, various methods and technique, carefully worked out and 
brought together in this symposium. It seems to me that those of us 
who practice in this line realize that the public has a knowledge of the 
subject so that today the individual who comes to our ottice comes with 
more or less of an order from his pediatrician, or his internal medicine 
consultant, for a sinus operation. He comes to us as sinus men; he comes 
to us with a new sort of education. Whereas formerly he had a cold in 
the head, now he has sinus disease. 

If we are to orientate this subject, analyze and summarize it, it 
would seem to me that we must bear in mind certain definite scientific 
truths that are operative continuously. First of all, that our diagnostic 
procedure is carefully executed along certain definite scientific lines. This 
is our armamentarium and, together with those wonderful laws of com- 
mon sense, surgical judgment, and a careful consideration of the individual 
case, we may decide what our procedure must be in this particular case, 
and while we have scientic views as to the etiology of sinus disease, through 
our research experiments we are thoroughly convinced that the cell in its 
resistance to the virulence of infection varies with the individual and 
with the various climates of the country. Where one individual will suc 
comb, or develop an increased amount of pathology, another will have a 
modified pathology, according to the resistance of the individual, or the 
climate in which he lives. Consequently it is necessary to bear all these 
various manifestations carefully in mind, and the procedure can be a 
middle-of-the-road procedure for a large number of patients. The results 
can be wonderfully good according to the combined efforts that we use 
surgically and along every other line 

In our research work we find that with vitamin A deficiency three 
particular germs invade these sinuses, the resistance is lowered and a 
certain definite pathology develops. There may be a world of usefulness 
that will come out of more scientific experiments along this line, as we 
develop the facts of the resistance of the cell. In the meantime, we can 
very carefully follow the middle of the road in surgical procedure which 
will allow us individually to exercise our surgical judgment, with the 
special training that we have along surgical lines, very carefully watching 
for the danger points and very carefully conserving the natural conditions 
which we know so well exist in the nose. 





Dr. Ravpu A. FENTON, closing: I have only to say for the benefit of 
my good friend, Dr. Lewis, that I would like to call his attention to the 
specific contraindications with which my paper is profuse. I did not say 
that all such cases have to be operated on. Furthermore, I know Gene 
operates—he is one of the best surgeons of my acquaintance. 

It is important also to realize that Dr. Skillern’s remarks in regard 
to pathology are with particular reference to the extreme case which de- 
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mands operative procedure. We all know that there is a tremendous 
number of cases of ethmoid disease which do not require operation; and 
of course the radical operation which is successful is very limited in its 


application to this field of ethmvidal disease 
pI 


Dr. Harris DP. MosHer 1 would like to ask Dr. Beck to answer a 
question that is asked of me by a man who has a chronic suppurative 
ethmoid and bronchiectasis. He asks, “What can you promise me by 
yperating on my ethmoids in regard to the bronchiectasis?” [| would like 


to have Dr. Beck answer that 


Dr. Joserpn C. Beck, Chicago, III That is a question entirely away 


from the subject of this symposium 
Dr. MosHer The whole ethmoid question is now open for discussion 


ECK 1 do not know whether | could promise to cure him, be 
cause the question ol the bronchiectasis 1s to be considered and not the 
ethmoid. If the bronchiectasis has existed a suthcient length of time that 
changes in the lung have occurred, no operation on the sinuses will caus 
recovery because it is already a lung condition. | cannot see how anyone 
could promise anything, but | will say that in many bronchiectasis we have 
had excellent results by operation on the sinuses, particularly when non 
suppurative 

lt | may be allowed to continue the discussion | would like to say that 

lr. Lynch’s paper is simply the starting point. He speaks of the external 
route, presumably through the face There is an external route through 
the antrum. The operation which should not be discarded is the trans- 
tral ethmoid operation Recently quite a number of excellent results 


have been reported 
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A FUNDUS COLORIMETER 
MarTIN COHEN, M.D. 
NEW YORK, N. Y¥ 


We have long felt the need of a device for recording the 
increasing or decreasing pallor of the optic disc and other fundus 
areas. This instrument | have devised to serve as a clinical aid 
in the diagnosis and prognosis of such conditions as retro-bulbar 
neuritis, multiple sclerosis, tabes, brain affections, accessory sinus 
diseases, slight color differences between the optic discs, and other 
pathological conditions. Our judgment of progressive and retro 
gressive changes in the color of the disc depends upon our visual 
impression of previous ophthalmoscopic examinations which at 
times are difficult or impossible to recall. We also infer disc 
color changes from examination of the visual acuity and _per- 
imetric tests; these latter tests are of subjective value and are 
frequently unreliable, owing to the patient’s poor vision or lack 

peration. Whether this instrument will detect color changes 
earlier than the functional tests cannot be stated, as clinical 
study in this respect has not vet been completed. 

Two vears ago I started to develop this instrument, and 
after careful consideration decided upon a colorimetric wedge 
principle to be applied in its development. I finally concluded 
to have constructed a calibrated magenta circular wedge-filter, 
to be attached to the electric hand ophthalmoscope. 

The spectro-photometric principle involved in the construc 
tion of the circular wedge-filter was supervised by Dr. Jones 
at the Research Laboratory of the Eastman Kodak Company. 
It consists of gelatin stained with very red magenta; the wedge 
has a clear color near its apex, then takes on a faint reddish tint 
of relatively low saturation, which gradually becomes a deep red 
color towards its base. It is 18 m.m. in diameter, 3 m.m. in 
width, 2 m.m. thick, with a hole in the centre for mounting, and 
is sealed with Canada balsam between cover glasses. After the 
wedge was perfected, it was sent to Mr. Poser of Bausch & 


Lomb Optical Company, who had it attached with calibration to 
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the hand ophthalmoscope, the instrument thus serving as an 
electric ophthalmoscope and colorimeter. 

A narrow, thin, graduated scale surrounds the circular red 
wedge, reading from zero at the apex of the wedge to 100 at its 
base, with division into ten equal parts. The circular wedge 
with its surrounding scale is attached to the ophthalmoscope and 
to a rod having at its lower end a wheel that is readily turned, 
thereby producing a revolution of the combined graduated scale 
and red wedge. The light from the electric bulb of the ophthal 
moscope passes upward through a circular aperture in which the 
circular wedge and scale revolve. The light then comes in contact 
with the total reflecting prism of the ophthalmoscope, passes into 
the patient’s eye, and is then reflected back into the examiner's 
eye. 

The light which enters the patient’s fundus through the 
clear apical portion of the wedge appears as a normal whitish 
disc, similar in size to the normal papilla. This whitish disc is 


used for fundus examinations. If the color changes in the optic 
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dise are to be studied, the colorimeter is brought into play by 
gently revolving the wheel which is conveniently located near the 
handle of the ophthalmoscope. This procedure very gradually 
changes the color of the whitish projected disc from low to high 
saturations of red. As soon as the whitish dise on the papilla 
commences to appear reddish, its reading,—which is readily seen 
on the instrument,—is noted; this notation is used for compari 
son in future examinations of the same case. In most normal 
cases the incipient color change to a reddish hue of the temporal 
side of the dise is noted at a reading of ten on the scale. Changes 
in scale reading at consecutive periodic examinations, if greater 
than ten, are suggestive of a progression or retrogression of the 
pathological lesion, 

To conduct the colorimetric examination, it is necessary to 
dilate the pupils, to have the refraction properly corrected by 
lenses in the ophthalmoscope. The illumination from the oph- 
thalmoscope should be of the same brightness at each subsequent 
colorimetric examination; this can be practically determined by 
observations of the illumination on ground glass; its intensity 
should be always maintained. 

It is well known that the color of the disc and other areas 
is not always a criterion of pathology, but if color effects increase 
or decrease it 1s usually due to a pathological lesion. 

The colorimetric fundus test 1s of value solely for individ- 
ual patients, not in comparing results in different individuals. 
They should always be conducted by the same examiner, for the 
reason that color differences and color impressions vary in pa- 
tients and examiner. 

lam unable at present to give a detailed report on results 
of a sufficient number of cases with respect to the value of this 
instrument, but I have been encouraged to note its diagnostic aid 
in two cases of progressive disc pallor due to a unilateral chronic 
retro-bulbar neuritis, in which the visual acuity and perimetric 
tests could not be satisfactorily determined. In three cases of 
tabetic optic atrophy, | have observed an increase in the col- 
orimetric measurement. 

Further clinical study of the value of this instrument will 


be reported at a future meeting. 

















CROSS RETINOSCOPE 
(;EORGE H. Cross, M. D. 
CHESTER, PA. 


Dr. Georce H. Cross, Chester, Pennsylvania: Finding that 
I was having trouble in seeing the edge of the pupil sharply with 
the ordinary retinoscope, | first resorted to the addition of a 
spherical + 1 lens held in back of the opening in the mirror, it 
however was a nuisance to handle so I then wore a pair of spe¢ 
tacles with a spherical + 1 added to my distant correction, this 
necessitated the constant changing of glasses. Knowing how 
the old Leibreicht ophthalmoscope was made to add different 
lenses back of the peep hole, it was thought to improve on it by 
using a spherical + 1 as used in a Loring ophthalmoscope and 


place it under the mirror in a well cut out of the metal base 















plate to which the mirror was attached. This was so satisfactory 
that | thought the idea should be passed on to those who would 
like to try it. It is light, handy, and unnecessary to change 
glasses, nor do you have to take into consideration any extra 
allowance for the one meter working distance. For those of us 
who are a little bit beyond the age when presbyopia begins, it 
will be a great help in sharpening the edge of the pupil so the 
shadow is much clearer. It makes retinoscopy much more of a 
pleasure than formerly due to the elimination of the clouding and 
difficulty in seeing the edge of the shadow. Messrs. McIntire, 
Magee and Brown Co. of Philadelphia very kindly did the me 
chanical work to construct the instrument. 


A NEW EYE LOUPE 
By Water Stevenson, M.D., F.A.C.S. 
QUINCY, ILLINOIS 


Pri ve nted hy 1) Sal ite / ( Hii JGuns, Vilwaukee, Wise mSIN 


Phe instrument is a Berger Loupe, modified in size, attached 


by a ngid upright to the wearer’s spectacles. This may be 


is 
raised or lowered to suit the operator’s convenience. The wear 


ers correction can be placed in the spectacle frame, and there 1s 
quite sufficient room on either side of the Loupe and below it 
] 


to permit peripheral vision outside the limitations of the Loupe 


! 
area. Its advantages over the Beebe Loupe are: first, the larger 
field of vision through the Loupe; second, the Loupe is covered 
with an opaque hood, which permits better concentration of the 


] 


visual ravs \ttached to this Loupe is also a modified Spec Lite 


for illumination. 











AN ELECTRIC CORNEAL PASTEURIZER 
By Water Stevenson, M.D., F.A.C.S. 
QUINCY, ILLINOIS 


Presented by Dr. Samuel G. Higgins, Milwaukee, Wisconsin 


The second instrument was devised to take the place of the 
pasteurizer devised by Prince, of Springfield, Illinois. This, as 
you know, consisted of a copper ball, which it heated in an alcohol 
flame then held as close to the cornea as possible. The principle 
being, that the infra-red heat rays destroy the pneumococcus in 
serpiginous ulcerations. There can be no question about the 
value of this method of treatment, but there is always the danger 
that the operator’s hand may slip, or that the patient may move, 
causing a severe burn of either the cornea, or the lids. Attached 
to a rigid eve-speculum, I have placed a small platinum electrode 
enclosed in a parabolic reflector. This can be placed at any dis 
tance from the corneal ulcer, and heat is produced by passing 
the ordinary city current through a reducer. I have had excel- 
lent results in several cases of corneal ulcerations with the use 


of this instrument. 








A PERIMETER LIGHTING UNIT ATTACHED TO THE 
PATIENT'S HEAD 


SIDNEY L. OtsHo, M. D. 
PHILADELPHIA, PA 


The artificial illumination of perimeters has engaged very 
considerable attention for a number of years. 

The problem is baffling because of the ditticulty of securing 
controlled uniform, shadowless illumination of desirable color 
and candle power equal at all points on the movable arc, with no 
light shining in the patient's eve 

Inasmuch as the use of reflectors on all the devices now in 
use do not meet exacting requirements I propose an entirely new 
avenue of approach, not perfect, but having certain advantages 
which will become immediately apparent. 

When we make a visual field the eve which is being exam- 
ined naturally must be placed at the center of rotation of the 
perimeter are. Obviously the light can not occupy that precise 
position. 

| propose to use a laryngological head band with an attach- 
ment to hold a very concentrated light source not on the instru- 
ment but on the head of the patient. The light is placed just 
above the eve under examination, as near to that strategical cen- 
ter of rotation of the perimeter are as possible. It may be shaded 
slightly below from the patient’s eve or placed just beyond the 
line of vision. No reflector is employ ed. 

The perimeter lighting unit shown today is not in the perm- 
anent form. The idea is there. The details will be perfected. 
\s it now stands we have a socket holder, on a larvngological 
head band adjustable to a position above the eve to be examined. 
The socket carries a 32 C.P. 6-8 volt, Daylight bulb as used in 
an automobile headlight. The light filament in this lamp is as 
nearly round as IT have as vet been able to obtain. We can not 
use a long coil as it would, except in one position, intersect the 
plane of the perimeter arm. With a perfectly round source of 


illumination placed where the eve is, the perimeter arm would 
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be ideally illuminated. In the position in which | place my lamp 
a very close approach is made to practical accuracy. Shadows 
from the brow and nose fall well to the outside of the normal 
field limits. If the holder is metal it may get too warm. Other 
material will be found. There has not been time to analyze the 
quality of the light. It is of sufficient intensity and the intensity 
is under control of a rheostat. The candle power illumination 
will be standardized as soon as practicable. Fields can then be 
made at any of several degrees of illumination. 

Attached to the central knob of the head band is a hard 
rubber round eye-cover or disc which can be made to swing over 
the other eye and hold in place a piece of sterile gauze or cotton 

This illuminating unit can also be used with a 110 C.P. in 
termediate base, daylight sign-lamp without a rheostat. The unit 
can be used to advantage with the hand campimeter. It can be 
used for campimetry on a bed patient who is in the recumbent 
posture. The outfit is adaptable to any perimeter and the cost ts 


extremely low. 








RIVERBANK METALLIC RESONATOR 
ROBERT SONNENCHEIN, M. D. 
CHICAGO, ILL. 


Dr. Ropert SONNENCHEIN, Chicago: I wish to present the 
Riverbank Metallic Resonator, the advantages of which are: 

1. Durability. 

2. Purity of tone. 

3. Constant output at a given resonator setting. Practically 
no sound is transmitted through the supports of the resonator 
to the table This is not true in the case of the ordinary wooden 
resonator, 

4. Range of intensities made possible by tuning the resona- 
tor. The intensity may be varied by changing the area of the 
orifice of the resonator from zero to its maximum, at which 
point the resonator and fork are in tune. If a striking mechan- 
ism is used the setting of the resonator can be calibrated in terms 


of the intensity of sound output. 





HEAD LAMP 
T. S. BLakestey, M. D. 
KANSAS CITY, MO. 


Dr. T. S. BLakesctey, Kansas City, Mo.: I wish to present 
a new head lamp that I have been working on for a number of 
years, and which has quite a number of advantages. The first 
one is that the mirror has a hole which is concentric; the mirror 


is rotatable and can be used on either side of the head. The 


advantage of that is that one can get the mirror close to the 
nose, and it is possible to see through the hole and at the same 
time take the pupillary distance into consideration. The lamp 
can be thrown into focus for either throat with a large field, 


or a small field for laryngeal and bronchoscopic work. It throws 


parallel rays that will penetrate down a tube. After the lamp is 


on the head and one looks through the hole and gets the field 
one wishes to illuminate, it can be swung from side to side to 
get the focus you wish. It gives a brilliant illumination, simply 
wearing the mirror on the forehead and directing the light. 





PILLAR SEPARATOR 
W. D. Brack, M. D. 
ST. LOUIS, MO. 


Dr. W. D. Buack, St. Louis, Mo.: The advantages of this 
pillar separator are that after the tonsil is removed the instru- 
ment is quickly placed between the pillars and by pressing down 


the ratchet and pulling backward the finger guard the pillars are 


spread to any width you may desire, thus giving an excellent 


view of the tonsillar fossa. A small sponge may be necessary 
to wipe away the blood, but by the tension of the jaws or sep- 
arators the bleeding becomes much less. It has a detachable 
handle and can be left in position if one so desires. The advant- 
ages are: 

First: One 1s able to inspect the fosse carefully. 

Second: One can readily see where the bleeding vessels are 
and can apply hemostats with more accuracy. 

Third: The tension on the pillars has a tendency to throw 
the tonsil bed inward towards the mouth and in so doing the 


arteries are contracted, causing less bleeding. 





AN ACCOMMODATION ERGOGRAPH 
CoNRAD BERENS, M.D. 
NEW YORK, N. Y 


Lucien Howe! in 1916 described the first accommodation 
ergograph. The seventh accommodation-convergence ergograph7 
to be set forth here, was evolved trom his model, and its con 
struction, as well as that of the one previously described,’ is in 
no small measure attributable to the encouragement of Doctor 
Howe and Doctor Wilmer. 

DESCRIPTION OF ACCOMMODATION [E-RGOGRAPH, NUMBER SEVEN 

This instrument was designed to overcome defects of pre 
vious models and has the advantage of automatically controlling 


the rest period, the rate of approach of the test object and its 


return to the base line position. It is driven by a General Electric 


1/20 horse power, 110 volt, direct current motor (A, Fig. 1) 





*Constructed by Stephen M. Balzer. 
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=. a 


model 3 (Type SD, Form |) in cireuit with a Ward Leonard 
110 volt rheostat. All calculations are based on a speed of 1725 
revolutions per minute. 

The shaft from the motor drives an upright rod (B, Figs 
l and 2) activating a flat rod (C, Fig. 2) 1634 by 1 by 
This rod is placed between the tracks (D, D, Fig. 2) on which 
the test object carriage (Ie, Figs. 1 and 2) operates. Teeth 
milled for a space of 634 inches allow the test object to move 
six inches at one setting. 

The carriage (If, Figs. 1 and 2) 334 by 334 by is fitted 
into two V-shaped slots in two rods (F, F, Fig. 2) 24 by 34 
by 34°. This carriage moves along the entire length of the two 
supporting tracks and may be attached to the activating rod at 
any point by a small pin (G, Fig. 2) which fits into 3/16 inch 


holes drilled 1/16 inch apart in the flat activating rod. On the 


carriage is an upright support (H, Fig. 2) 3 by '% by 1% 
and set into this is a rod 334 by ys milled on one side, so that 
it may be elevated by a thumb screw (IT, Figs. 2 and 3). On 


this support a rod (Kk, Figs. 2 and 3) 114 by \% by '%”" pierced 


by a % inch hole receives a brass rod (J, Figs. 2 and 3) 7 


inches long, at one end of which is a rectangular test object 
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holder (i. Figs. :. 2. 3) 2 by 134". The rod is hollow sO that 
a light may be placed in it and the test objects illuminated from 
the rear. 

A Leitz light (M, Figs. 1 and 3) fitted with focussing lens 
and daylight screen in circuit with a Leitz 110-220 volt rheostat 
is attached to this test object arm. The light is arranged above 
the test object to supply 7 foot candles of illumination. 

Two uprights, (N, Fig. 3) 16 inches high, screwed into 
the frame at one end, are joined by a one inch cross piece 12 
inches from the base. Two ™% inch projecting rods, 2% inches 
long, are slotted to accommodate a wooden tongue depressor 
(P, Fig. 3) firmly held by two thumb screws (QO, O, Fig. 3). 


A cylindrical brass box (Q, Fig. 1) 61 by 2° contains thin 


white tracing paper=t used for recording. This passes over a 
brass drum 6% by 31%". The paper is held in apposition and 
made to move with the drum by pressure of a rubber covered 
brass roller, 64% by %", on an eccentric. Pressure is applied by 
a lever (R, Fig. 3) and adjusted by a spring. 


The large drum is geared to the motor by gear (S, Fig. 1). 


tObtained from Eugene Dietzgen Co.. New York 
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Phe instrument board shows the motor switch (T, Fig. 3) 


which operates the motor, the accommodation switch (U, Fig. 3) 
which sets the test object carrier in motion. An electric plug 
hole (V, Fig. 3) receives a long cord for use in working at a 


distance. The lever (W, Fig. 3) marked K.Y.M. places the 
kymograph in neutral, high, or low speed. Lever (X, Fig. 3) 
marked REST PR SEC automatically holds the test object car- 
rier at the distal end of the instrument for “% to 7 seconds. This 


is accomplished by causing a governor to travel a shorter or 


longer distance on a threaded rod before it is released. The 
forward progress of the carriage may be stopped by pressure on 
kev (Y, Fig. 3) convemently placed at the subject’s hand. 

Phe carriage may be controlled entirely by hand by means 
of lever (Z, Fig. 3) which trips the solonoids, making pressure 
on the disc from above to drive the mechanism forward and 
from below to drive it backward. 


Phe arm on the dial marked SPEED PR SEC. (a, Fig. 3) 
changes the forward speed of the carriage from 2 to 4 cm per 
second by moving rubber dise (b, Fig. 1) nearer to or farther 
from the center of the metal dise attached to the upright which 
activates the carriage. The speed of return of the test object 
may be varied by setting the rubber disc (c, Fig. 1) nearer to or 
farther from center of metal disc (d, Fig. 1). Recording is 
done by means of recording pen (e, Fig. 3) and red ink.§ 

The whole is attached to a solid cast iron base (f, Fig. 3) 
26 by 12 by 4". Three e” holes drilled in the base permit its 


being bolted to a table or to a box for shipping. 


Metuop oF CONDUCTING THE TEST 
Preliminary, 


A complete medical history is taken. When necessary a 
physical examination and laboratory studies are also made. 
Routine examination of the eve includes refraction under a cyclo- 
plegic and study of the ocular muscles3. 

At the time of the test the following data should be re- 
corded 2 

Name, date, diagnosis. Type of test, example, sustained 


accommodation R & L eve. Lenses worn. Punctum proximum 


§Pen and special ink obtained from Leeds and Northrup, Philadelphia. 
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and punctum remotum of accommodation, each eve and both eves. 
Near point of convergence in millimeters from the cornea. Mus 


cle balance at 6 M and 25 cm. with Maddox rod and screen. 


TECHNIC OF CONDUCTING THE REPEATED AND SUSTAINED IX FFORT 
Tests 

|. The Repeated [-ffort Test. 

The instrument is placed on an adjustable perimeter table 
and the height regulated until the patient can bite firmly and 
comfortably upon the wooden tongue depressor (P, Fig. 3) at 
tached to the ergograph. Depending upon whether the right, left, 
or both eves are to be used, the patient bites the tongue depre Ssol 
on the right side, the left side, or in the center. By turning the 
thumb screw on the carriage the vertical position of the test object 
is adjusted so that it is on a level with the eves. Umitorm 
illumination of the test object is secured by regulation of the light 
on the carriage. The rod activating the test object carriage 1s 
placed at the end of the tracks, the carriage is separated from the 
rod by withdrawing the pin which fastens it, and the test object 
then brought to the near point of accommodation ten times. The 
average near point is computed in millimeters. 

The carriage is now pinned to the activating rod 20 mm. 
farther away from the patient than the average near point of 
accommodation, allowing 20 mm. excursion. It was found that 
with longer excursions it was extremely difficult to fatigue a 
commodation, except in patients whose accommodation was very 
weak. In some instances it is necessary to lengthen the excur 
sions to 30 or 40 mm., and after a few seconds to 60 or 8O mm. 


The test object carriage is then set in motion by pulling out 


the motor pin on the instrument board. The subject is requested 


to press the button which makes the test object return to its 
base position when the test letters become actually blurred. For 
a test object several letters subtending a visual angle of 5 min 
utes at 250 or 300 mm. are used. Since macular fatigue occurs 
very rapidly, the patient is instructed to shift fixation quickly 
from letter to letter. If the Duane line is used the patient is 
instructed to shift fixation from the top to the bottom of the 
black line. The rest period, which may be adjusted from one 
half to seven seconds, is arranged for one half second’s rest 
by adjusting the lever on the instrument dial. In this way the 


test object remains at the base position only long enough to be 
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driven forward again. Unless the rest periods are very short, 
the mechanism of accommodation is so rested between efforts 
that it is impossible to produce fatigue even in patients with 
subnormal accommodation. 

The speed of movement of the carriage is usually adjusted 
by means of the lever so that the test object moves at the rate of 
4 cm. per second, both in approaching and receding from the 
near point of accommodation. It is particularly important that 
the test object be receded as rapidly as possible, to the far point 
allowed, for unless this is done the rest period is greatly length- 
ened. Provided the subject brings the test object to the near 
point each time, it is theoretically possible with this apparatus 
to make 40 to 45 efforts of accommodation per minute. Even in 
the repeated effort test, the ciliary muscle is continuously on 
tension so that complete rest of the mechanism of accommodation 
is not permitted. The kymograph is usually set at slow speed 
so that the records will occupy a small space in the files. 

2. The Sustained Effort Test. 

When it is impossible, because of marked fluctuation of the 
near point, to use the repeated effort test, it is advisable to use the 
sustained effort test. The preliminary procedure is the same as 
in the repeated effort test. The average near point of accom- 
modation is determined, and with the test object at the base 
position, 20 mm. excursion is allowed. The subject then at- 
tempts to hold the test object as close to the near point of 
accommodation as possible; this means that very short repeated 
accommodative efforts must be made. This is done by using the 
lever which controls the forward and backward motion of the 
test object, and it is advisable to have the test object approach 
and recede from the near point at a speed of 2 cm. per second. 

In attempting to evaluate the records of repeated effort and 
sustained effort tests, proper consideration should be given to 
the many variable factors involved, and hasty conclusions should 


not be drawn from one test. 


CoM MENT 


It has been pointed out* that of 195 records made with the 
two previous models, only 30% showed any evidence of fatigue 
as indicated by recession of the near point of accommodation. 


()f the subjects who developed recession of the near point during 
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the test, 63% showed such rapid onset of fatigue as to require 
them to discontinue the test before the end of the 10 or 15 
minute run. 

We do not think that all patients whose accommodation is 
normal according to the Duane standard can be excluded, with- 


out a fatigue test, from the group suffering from accommodative 


asthenopia since the correlation between the Duane standard 


for age and ability to complete a 10 to 15 minute ergograph test 
is not higher than + 48. 

We believe the ergograph has furnished us a medium for 
graphically recording the behavior of the near points of accom- 
modation and convergence which has aided in the differential 
diagnosis of asthenopia. It has afforded a means of observing 
progress and has stimulated the interest and cooperation of pa 
tients in general medical and orthoptic treatment. 
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MINUTES. 
AMERICAN ACADEMY OF ()PHTHALMOLOGY AND OTOLARYNGOLOGY 
1929 
Tuesday Morning Joint Session 


The thirty-fourth Annual Meeting of the American Academy 
of Ophthalmology and Otolaryngology was held at the Traymore 
Hotel, Atlantic ¢ liv, October 2list to 25th, 1929. 

Phe Tuesday morning session was called to order at nine 
o'clock, the president, Ir. Harris P. Mosher of Boston, presiding. 

Tue PrResipenr: Gentlemen of the Academy and Guests: 


By virtue of the authority vested in me as President of this 


\cademy, | now declare the thirty-fourth annual session of the 


\cademy to be open for the regular transaction of business and 
for the scientific program. 

Dr. Charlton is evidently busy for the moment. He will be 
were later with any announcements he wishes to make. 

Dr. Harris P. Mosher, Boston, read the president’s address 
entitled “The Submanxillary Fossa, Approach to Deep Pus in the 
Neck,” First Vice-President Dr. Frank FE. Burch, presiding. 

Dr. Coulter Charlton of Atlantic City, local chairman of the 
Committee on Arrangements, reiterated the various announce- 
ments contained in the program. 

Phe President introduced the Honor Guest, Mr. Herbert 
Tilley, London, England, who read a paper entitled “Some Ex- 
periences in the Surgical Treatment of Inflammation of the 


Frontal Sinuses and the Possible Complications.” 


SYMPOSIUM ON BRAIN ABSCESS: 
The following papers were presented in this symposium: 
From the Standpoint of the Ophthalmologist, 
Dr. W. L. Benedict, Rochester, Minn. 
From the Standpoint of the Otolaryngologist, 
Dr. Wells P. Eagleton, Newark, N. J. 
From the Standpoint of the Brain Surgeon, 
Dr. William J. Mixter, Boston 
Methods of Drainage, 
Dr. Harry P. Cahill, Boston 
This symposium was discussed by Drs. J. J. King, New 


York City, and S. ps Kopetzky, New York City. 
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SECTION ON OPHTHALMOLOGY 


TUESDAY AFTERNOON PROGRAM 


The Tuesday afternoon session was called to order at two 


thirty, First Vice-President Frank E. Burch, presiding 

Dr. William D. Rowland, Boston, read a paper entitled 
“Visual Field Studies: Marked Concentric Contraction of th 
Visual Fields. A Study of 100 Consecutive Cases.” This papet 
was discussed by Drs. Luther C. Peter, Philadelphia; Mark J. 
Gottleib, New York Citv; Howard Mel. Morton, Minneapolis ; 
and William D. Rowland. 

Dr. Georgiana Dvorak Theobald, Chicago, read a paper en 
titled ‘‘The Frequency ot Sympathe tic )phthalmia.”’ This papel 
was discussed by Drs. W. C. Camp, Minneapolis; Allen Green 
wood, Boston; and Georgiana Dvorak Theobald. 

Dr. F. N. Knapp, Duluth, Minnesota, read a paper entitled 
“Conservation of the Lacrimal Sac.” This paper was discussed 
by Drs. E. C. Ellett, Memphis, Tennessee; John A. Pratt, Min 
neapolis; Ray K. Daily, Houston, Texas; A. S. Gi 
Francisco; and F. N. Knapp. 

Dr. Joseph L. McCool, San Francisco, read a paper 
“Some Original Experiments with the ©’Connor Muscel 
ening | )peration.”” This paper was discussed by Drs. (ie 
Suker, Chicago; Allen Greenwood, Boston; and Josep! 

Cool. 

Dr. George H. Cross, Chester, Pennsylvania, read 
entitled “Removal of a Number Eight Lead Shot fro 
ous with 20/20 or 6/6 Vision. Case ke port.” 
discussed by Drs. Allen Greenwood, Boston; I 
berland, Maryland, and George H. Cross. 


The Tuesday afternoon session adjourned. 


SECTION ON OTOLARYNGOLOGY 
WEDNESDAY AFTERNOON PROGRAM 


The Wednesday afternoon session convened at two o'clock, 
the President, Dr. Harris P. Mosher, presiding. 

Dr. W. J. McNally, Montreal, Canada, read the Report of 
Research Fellow in Otolaryngology, entitled “An Analysis of the 
Limb Responses to Semicircular Canal Stimulation in the Frog.’ 


There was no discussion of this report. 
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1X3 


Dk. Ropert SONNENSCHEIN: | have permission at this 
to present to you an instrument which has come to your 
Committee on 


time 


Standardization of Tuning Forks and Hearing 
Tests. As you all know, resonators are instruments for amplify 
ing sound. The advantages of this Riverbank Metallic Resonator 
are 


Durability. 


Purity of tone. 


3. Constant output at a given resonator setting. Practically 


sound is transmitted through tl 


the supports of the resonator to 


ne 


the table This is not true in the case of the ordinary wooden 
resonatol 


} Rang 
lhe 
resonatol 
and tork 
of the resonator 
of sound output. 
John F. Barnhill, Indianapol: 
tled “The Relation of the | 


al 


fectious Disease.” This 


paper 
rmody, Denver, Colorado; Jud 
RK. Lewis, Los Angeles, Califo nat 

kK. H. T. Mann, Texarkana, Texas; and Jo 
Dr. Charles Ek. Connor, St. Paul, Minnesota, 1 
“Laboratory Aids in Ear, Nose and Throat Conditions.” 
paper Was discussed by Drs. 


rado; Gordon Berry, Worcestet 


rank Spencer, Boulder, Colo- 
Massachusetts; Ralph A. 
Kopetzky, New York City; 


Fen 
on, Portland, Oregon; S. J. 


and 
Charles I. Connor. 


eugene R. Lewis, Los Angeles, California, read a pape 


- 


I 
“Considerations Underlying Treatment of Sinus Dis- 
This paper was discussed by Drs. W. V. Mullin, Clev: 
land, Ohio; and Arthur W. Proetz, St. Louis. 
Dr. Perry G. Goldsmith (and Dr. W. G. McGregor), To 
ronto, Canada, presented a paper entitled “A Consideration of 


Diseases of the Blood and Lymphatic Glands in Otolaryngology.” 
This paper was discussed by Drs. Joseph C. Beck Chicago; 
Mark J. Gottleib, New York City. 


Dr. Secord H. Large, Cleveland, Ohio, read a “Report: For- 
eign Clinics.” 
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The Wednesday afternoon session adjourned. 


BANQUET. 


The annual banquet was held in the Ball Room of the Tray 


more Hotel, Wednesday evening, October 23rd, at seven o'clock, 
the President, Dr. Harris P. Mosher, presiding. 

The president introduced the President-Elect, Dr. William 
H. Wilder of Chicago: also the guest of honor, Mr. Herbert Til 
ley ot London. After short responses, the President presented 
Dr. (seorge H. Parker, Professor ot Zoology, Harvard Uni 
versity, who made the address of the evening, entitled “Hered 
ity.” 

Music was furnished by Lena Bricker, contralto; Charles 
Stahl, tenor, and Henry Lukens, accompanist, and the Hotel 


Traymore orchestra. 


THURSDAY AFTERNOON PROGRAM 
The Thursday afternoon session convened at two-fifteen, 


First Vice-President, Dr. Frank E. Burch, presiding. 


XX HIBITION OF INSTRUMENTS 

Dr. Martin Cohen, New York City, presented a fundus col 
orimeter. 

Dr. Samuel G. Higgins, Milwaukee, Wisconsin, presented 
two instruments, a Berger loupe, devised by Dr. Walter Stev 
enson of Quincy, Illinois; also an instrument devised to take the 
place of the pasteurizer devised by Prince, of Springfield, Ili- 
nois. 

Dr. Sidney Olsho, Philadelphia, presented a perimeter light- 
ing unit that attaches to the patient’s head. 

Dr. George H. Cross, Chester, Pennsylvania, presented an 
improved retinoscope. 

Dr. T. S. Blakesley, Kansas City, Missouri, presented an im- 
proved head lamp. 

Dr. Conrad Berens, New York City, presented an accom- 
modation ergograph. 


SECTION ON OPHTHALMOLOGY 
Dr. John M. Wheeler, New York City, read a paper entitled 
“Destructive Purulent Ophthalmia Accompanying an Eruptive 
Fever with Stomatitis. Case Report.” This paper was discussed 
by Dr. W. C. Rutherford, lowa City, Iowa. 
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Dr. Charles A. Young, Roanoke, Virginia, read a paper en- 
titled “Recurrent Hemorrhages into Retina and Vitreous—Cal 
cium Deticiency as Possible Cause.” This paper was discussed 
by Drs. William Zentmayer, Philadelphia; William H. Crisp, 
Denver; and Charles A. Young. 

Dr. Francis Heed Adler, Philadelphia, read a paper entitled 
‘Reciprocal Innervation of the -xtraocular Muscles.” This pa- 
per was discussed by Drs. Walter B. Lancaster, and Francis Heed 
\dler. 

Dr. Alfred Cowan, Philadelphia, read a paper entitled “Ac 
cessory Effects of the Correcting Glass by its Position before 
the Ametropic Eve.” This paper was discussed by Drs. W. FE. 
Shahan, St. Louis; Edward Jackson, Denver; Sidney A. Olsho, 
Philadelphia; E. Ik. Blaauw, Buffalo, New York; and Alfred 
Cowan. 

Dr. F. Herbert Haessler (and Dr. Nelson M. Black), Mil 


waukee, Wisconsin, presented a paper entitled “Post Traumatic 


Ocular Tuberculosis.” This paper was discussed by Drs. A. B. 


Bruner, Cleveland; Edward Jackson, Denver, Colorado; A. N. 
Lemoine, Kansas City, Missouri; and Ff. Herbert Haessler. 


The Thursday afternoon session adjourned. 


BUSINESS SESSION 
( ctobe1 24. 1929 


Phe annual Business Meeting of the American Academy of 
Ophthalmology and Otolaryngology convened in the Ball Room 
of the Traymore Hotel, Atlantic City, at seven-thirty, Thursday 
evening, October 24, 1929, Dr. Harris P. Mosher, President of 
the \cademy, presiding. 

(In motion of Dr. Burt Shurly, duly seconded, the reading 
of the minutes of the previous meeting was dispensed with. 


The following reports were then presented: 
REPORT OF SECRETARY 
1929 


The Academy membership for the year just closed is as 


follows: 
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Reported at St. Louis meeting........... 


Elected at the St. Louis convention. . . 


Total last year 

For the present year: 
Dropped for non-payment of dues... 
See 


Resignations . 


ms 5 aes 
Divided as follows: 
Honorary Members... 
Life Members... 


Carried by Order of Council...... 


In good standing.......... 
One-year delinquent. . . 


Two-year delinquent. . 
; | 


Applicants pending : 
Complete 
Incomplete 


Total carried on books 


Death has claimed twenty-six, as follows: 


Dr. J. M. Ball 
Col. J. M. Banister 
Dr. R. V. Brawley 
Dr. E. B. Cayce 
Dr. B. M. Dickinson 
Dr. J. A. Ellegood 
Dr. A. E. Ewing 
Dr. C. H. Fellows 
Dr. C. L. Frey 

Dr. E. F. Gavin 
Dr. Otto Glogau 
Dr. F. B. Harding 
Dr. T. C. Hood 

Dr. Lucien Howe 
Dr. L. W. Jessaman 
Dr. D. M. Keith 











ANNUAL MEETING 





THIRTY-FOURTH 








Dr. J. S. Kirkendall 

Dr. Lafayette Page 

Dr. C. S. Rebuck 

Dr. Charles W. Richardson 
Dr. M. P. Rindlaub 

Dr. LE. L. Russell 

Dr. William Hardin Sears 
Dr. Greenfield Sluder 

Dr. Myles Standish 


Dr. Lewis H. Taylor 
















nine have resigned: 
Dr. Carl Barch 
Dr. E. M. Blake 





The following 






Dr. J. Ek. Jennings 
Dr. P. D. Kerrison 
Dr. E. G. Linn 





Dr. G. L. Noyes 
Dr. H. M. Thompson 
Dr. Will Walter 
Dr.J. W. Wright 







Two have been dropped for non-payment of dues: 
Dr. Z. N. Short 
Dr. E. S. Weimer 

















It has cost $18,249.61 to operate the society during the past 


fiscal year, or approximately $11.40 per member. The Pre- 





session Volume in 1928 cost approximately $1,700.00. So tar 





as we can estimate, the cost this year will be about $1,300.00. 





There are a large number of Transactions of former meet- 





ings on hand available to members wishing to complete their sets. 





The sincere and active cooperation of all the executive 





officers is appreciated, and has made the coordinating work of 





the Executive Secretary and his office force function smoothly. 






Respectfully submitted, 










W. P. WHERRY, 


Executive Secretary. 






On motion of Dr. A. J. Bedell, duly seconded, this report 






was adopted, and a vote of thanks extended to the Secretary. 
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Report OF TREASURER 
October 5, 1929. 


The American Academy of Ophthalmology and Otolaryngology, 
Cleveland, Ohio. 
Dear Sirs: 

In accordance with instructions received, we have examined 
the accounts of your Academy for the period of August 1, 1928, 
to August 1, 1929, and submit herewith a summary of receipts 
and disbursements for the period, together with a statement of 
the assets at August 1, 1929. We also attach a schedule of bonds 
owned at that date. 

All receipts and disbursements were traced to the Academy’s 
bank account, and the balance in the bank at August 1, 1929, was 
verified by a certificate from the depository. The cash balance 
at August 1, 1929, is made up as follows: 

Deduct Vouchers not charged by bank: 


Cheque in transit from Secretary (deposited 
August 16, 1929) 


Cash in bank (as shown by Bank Certifi- 


Deduct vouchers not charged by bank: 
s ° 


DATE PAYABLE TO AMOUNT 
Mar. 18,1929 Leslie Patton, 

London, England $100.00 
July 30,1929 Dr. W. P. Wherry 424.49 
July 31,1929 Dr. W. P. Wherry 264.34 


Total vouchers outstanding 


Balance on deposit 


Cash balance August 1, 1929 $ 6,067.3 


3onds on hand at August 1, 1929, were counted by us. 


The following is a summary of the changes in the financial 


status of the Academy during the year. 


Assets held August 1, 1928 
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excess of receipts on income Over expenses: 
Receipts 


expenses 


\ssets August 1, 1929, per attached statement... . 
Yours very truly, 


(Signed) Price, WATERHOUS!I 


AND DISBURSEMENTS, AUGI 


Aucust 1, 1929 
ash in bank August 1, 1928 


RECEIPTS: 
Dues from members and application 
fees $17,500.00 
Income trom exhibitors 3,986.25 
DPANGRCHIONS. oo5 6 6).da ws cdctins 30.00 
Convention credit—net.......... 838.00 
Interest on bonds, bank balances, etc... 


Profits on bonds sold. 


On Capital Account: 


Bonds sold cost. 


Total receipts $40,157.79 


$44,663.40 


DISBURSEMENTS: 
Qn Expense Account: 


Office and general + ee ie 629.30 


Expense of meetings..... 587.91 


Research work ak pe awerca ps: Cone 
Transactions .. 5,833.04 
PIOMOCRTIGINS 260 ice cae 000.00 
eT en eae gee 60.00 
Collections and exchange 52.47 
Accrued interest on bonds purchased... 326.34 


$19,001.56 
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On Capital Account: 
Bonds purchased 18,604.50 $38,596.06 


Cash in bank and on hand Aug. 1, 192 $ 6,067.34 


SUMMARY OF Assets AuGUsT 1, 1929 


Cash im bamk and om hand. ...... 02.060 cccesccce. & 6067.34 


Bonds owned—per attached list 80,700.25 


$86,767.59 


SCHEDULE OF Bonps Ownep AvucGust 1, 1929 


INTEREST PAR 


DESCRIPTION RATE DUE 
Kansas City, Fort Scott & 
Memphis Railway Refund- 
ing Mortgage eure $5,000.00 


Chicago, Rock 

cific Railway First and Re- 

funding Gold Bonds....... ‘ 6,000.00 
Midvale Steel and Ordnance 

Company Convertible Sink- 

ing Fund : 17,000.00 16,669.00 
Swift & Company Sinking 

Fund Gold Notes.......... : 32 3,000.00 2,907.00 
American Telephone & Tele- 

graph Co. Sinking Fund 

I I a a i sid oy 5% 4,000.00 4,026.00 
Denver Gas & Electric Com- 

pany General Mortgage.... ; 4,000.00 = 3,951.00 
Witherbee Sherman Company 

First Mortgage Sinking 

Fund Series “A’ 6 5,000.00 4,925.00 
Commonwealth Edison First 

Mortgage and _ Collateral 

Trust Series “C” Vy, 5,000.00 4,825.00 
Detroit City Gas Company 

First Mortgage Gold Bonds 

Series “B”’ : 5.000.00 
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Kingdom of Denmark Gold 
Bonds. SY we 4,000.00 4,040.00 


Youngstown Sheet and Tube 

Company First Mortgage. 5,000.00 5,003.75 
Columbia Gas and Electric 

Company Debenture Bonds. : 5,000.00 4,997.50 
Van Sweringen Company First 

Mortgage Sinking Fund 

Gold Bonds wre 1952 9 OOO.00 9 047.00 


Missouri Pacitic First and 

Refunding Mortgages...... ; 1978 2,000.00 1,934.00 
Chicago, Missouri and St. Paul 

and Pacific First Mortgage 

Gold Bonds Series “A”’.... 5 2,000.00 1,821.00 
Goodyear Tire and Rubber 

Company First Mortgage 

and Collateral Trust Bonds. 5 1957, 2,000.00 1,839.00 


$83,000.00 $80,700.25 
There being no objection, this report was received and 
filed. 
REPORTS OF EDITOR OF THE TRANSACTIONS 
To the Members of the American Academy of (Ophthalmology 
and Otolaryngology. 
Gentlemen: At the 1928 meeting of the Academy at St. 


Louis you were kind enough to re-elect me as Editor for the 


ensuing vear. At that time | made my report upon the Presession 


Volume, and subsequently was able to supervise the issuing of 
the Transactions for the year 1928. Ail bills, ete., for this have 
been forwarded to the Council and are on file presumably in 
their records, and the back numbers of the Transactions have been 
turned over to the Secretary. 

Karly in this year it became evident that the state of my 
health would not permit me to supervise the publication of the 
Presession Volume for 1929. | therefore sent in to the Council 
my resignation as Editor of the Transactions, and received the 
request that | continue to hold the position, while the actual 
work would be done by someone else. The volume which was 
sent to you before this meeting is the result of this plan, and 


since | had no part in the work I feel at liberty to join the rest 
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of the members in congratulating the men who prepared it upon 
the success which has crowned their efforts. 
In presenting this brief quasi-report as Editor of the Trans 


actions, | desire to express my thanks to the members of the 


Academy for the numerous expressions of commendation which 


have accompanied my re-elections, and to hope that my successor 
will meet with as much encouragement from the members and 
will derive as much pleasure in the performance of the work in 
the future as I have in the past. 
Respectfully, 
CLARENCE LOEB 
(In motion of Dr. Harry S. Gradle, duly seconded, this re 


port was received and filed. 


REPORT OF SENIOR MEMBER OF COUNCII 

Dr. E. C. Etterr: There are several matters that the Coun- 
cil wishes to report to the society. 

First, in regard to the Presession Volume. You are familiar 
with the announcement that appeared in the program in regard 
to this Volume. When the question was put before the Council 
they were almost evenly divided as to the advisability of continu 
ing the Presession Volume or discontinuing it. The opinions 
were so evenly divided that we preferred not to act on it, but 
refer it to the meeting of the whole Academy. 

The Secretary has referred to the matter of the Transactions. 
We have on hand a good many back numbers which the society 
would like to sell. Those who are interested may apply to the 
Secretary. After some experience | think we now have a better 
idea of exactly the number that are needed for the purposes of 
the Academy, and probably in future there will not be so many 
left over. Those in excess of our needs for distribution to the 
members of the Academy will be for sale to approved libraries 
and universities and other institutions to which it seems proper 
to distribute them. This list can be secured by application to the 
secretary. 

The Council has elected Mr. Herbert Tilley, our Guest of 
Honor, as an Honorary Member of the Academy. 

The resignation of Dr. Clarence Loeb as Editor of the 
Transactions has been accepted with regret. Dr. Loeb, as you 
have heard from the letter just read, has been compelled to re- 


sign this position on account of the condition of his health. 
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The Research Committee, through the Council, wishes to 
report satisfactory progress in the research that has been con 
ducted under the auspices of the Academy during the past year. 
(ne of the research men has made his report at this meeting in 
the shape of a paper, and he has submitted three additional items 

research upon which he has been engaged, to the Council. The 

member who has been doing research, Dr. Kirby, recipi 

the fund in Ophthalmology, has not made a_ report 

\eademy this vear, but he made reports the two previous 

This year there was not sufficient new material developed 

to justify more than a report in the shape of a letter. But the 

work is going on with entire satisfaction to the Council. The 

Council wishes to report the distribution of funds for next vear’s 

work as follows: For research in Ophthalmology, to Dr. Kirby, 

$2,000.00; for research in Otolaryngology, to Dr. MeNally, 

$2,000.00; and a grant to the Army Medical Museum, on ac 

count of the Laboratory of Otologic and Ophthalmic Pathology, 
$500.00. 


The Finance Committee, as you see in the program, have a 


rather lengthy report referring to their activities, but in spite of 


the time they have spent in the past year they desire to report 
progress at this time and ask to be continued. They are not ready 
to submit a definite plan for the business arrangements of the 
Academy. 

(On motion of Dr. Harry S. Gradle, duly seconded, this re- 
port was accepted and placed on file. 

Tue Presipent: The Committee on Arrangements have no 
report to make, but the Chair wishes, for the society and him 
self, to thank Dr. Charlton for his most efficient services in con 


nection with the Committee on Arrangements. 


REPORT OF PROGRAM COM MITTEEF 


Dr. W. P. Wuerry: The Program Committee met in At 
lantic City in January, and the meeting now coming to a close is 
the report of that committee. The Program Committee for the 
coming year will meet some time early in January to consider the 
program for next vear, and any member desiring a place on the 
program, or having something to present, is urged to submit his 
subject or his ideas to the proper secretary, Dr. Benedict for 


ophthalmology, Dr. Myers for otolaryngology, or Dr. Gradle, 
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Secretary for Instruction. It is earnestly hoped that the mem- 
bers will do this as soon as possible since the program is usually 
constructed early in the year. 

There being no objection, this report was accepted and 


filed. 
REPORT OF COMMITTEE ON TUNING ForRKS AND TESTS OF 
HEARING 


To the Members of the American Academy of Ophthalmology 


and Otolaryngology: 


It is impossible for any committee to submit new or startling 


data each year on a subject which has been so much studied as 


that of the functional tests of hearing. The most important item 
which has been brought to your attention during the past few 
vears is the matter of the new magnesium alloy forks. A com- 
plete series ranging from C-2 (16 double vibrations) to ¢-5 
(4096 double vibrations) is now in practical use. Considerable 
testing of patients with these forks has given us definite results 
from which we may draw some conclusions. Among these are: 

1. By air conduction. For testing by air conduction mag 
nesium forks serve just as well as the steel ones, with the ex- 
ception of the highest tones, namely c-4 (2048 double vibrations ) 
and especially c-5 (4096 double vibrations). However, in those 
cases where it is desirable simply to learn whether the patient 
is able to hear a tone of that pitch, these magnesium forks serve 
very well; but where we wish to find out the actual duration of 
hearing by air for these high tones, steel forks give somewhat 
better results. The magnesium fork c-5 (4096 double vibrations ) 
is only heard for a short while, but we hope that Mr. Eisenhour, 
who originally developed this series of forks, will be able to so 
modify the highest one that the hearing by air conduction will 
compare very favorably with the steel fork of the same pitch. 

2. For bone conduction. Some of the medium pitched mag 
nesium forks do not give quite as satisfactory results as do the 
steel forks of the same pitch when placed upon the vertex. How- 
ever, when they are set upon the mastoid, as in the Rinne test, the 
magnesium forks of such pitches as c-1 (256 double vibrations, 
and a-1l (435 double vibrations) are just as useful as the steel 
forks of the same pitch. With magnesium forks there is a differ- 


ence between the hearing for air and bone of about thirty seconds 

























MEETING 195 





THIRTY RTH ANNUAL 





FOL 










or more. The Weber test can be carried out with one of the lower 





pitched magnesium forks, such as the C (64 double vibrations). 


It is a fact that many of the magnesium alloy forks have 





considerable overtone, but this is also true of the Bezold-Edel- 





mann series when the weights are removed. It is possible to 





correct this for those forks which have no weights, by simply 






applying a rather wide rubber band around the prongs near the 






distal end. These bands do not damp the vibrations to any ap 





preciable degree, but they do eliminate the overtones. 






The outstanding advantages of magnesium alloy forks are 





that they are rust proof, so that while they oxidize, the metal 






does not peel; and secondly, that they are very light in weight so 





that prolonged testing with them does not tire the fingers. 






We recommend that these forks be given a thorough test, 





and we beheve that they will prove highly advantageous to the 





otologist. 





There is a new item to present from the Riverbank Labora 


torv: Mr. Eisenhour has devised a fork with resonator attached. 





the intensity of which may be varied by changing the size of the 


aperture of the resonator from zero to the maximum at which 





the resonator is attuned. This resonator has the advantages of 





durability, purity of tone, and constant output at a given resona 





tor setting. Practically no sound is transmitted through the sup 





ports of the resonator to the table, which is not true in the case 






of the ordinary wooden resonator. 
We believe that experimentation with this resonator may 





prove of considerable value, but we are not prepared to make 






an\ definite statement at this time. 





Your committee presents this report and recommends that 


the committee be continued in order to study further these and 





other matters affecting functional testing of hearing. 





Respectfully submitted, 

L. W. DEan, 

E. G. GILL, 

G. W. MACKENZIE, 

RoBERT SONNENSCHEIN, Chairman. 









October 24, 1929. 






On motion of Dr. A. J. Bedell, duly seconded, this report 





was accepted and the committee continued. 
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REPORT OF OTOLARYNGIC BOARD 


Dr. T. Ek. CarmMopy: As this Board practically originated 


in this society I think we must feel very proud of it. We had 


an examining Board before this actual Board was formed. This 
society has two members on that Board, and it happens that 
our worthy President is also President of the Board, and our 
worthy Secretary is Secretary of the Board, and the amount of 
work those two gentlemen have been able to perform in spite of 
their duties for this society, 1s untold. 

The American Board for Otolaryngic [examinations was 
organized as such in 1924. We have held fifteen examinations 
to date. We have certified 1490. Out of that number 122 
passed the examination in Philadelphia last Monday Phe per 
centage of failures of those coming before the Board is 14.01 
per cent. 


There being no objection, this report was received and filed 


REPORT OF OPHTHALMIC BOARD 


Dr. W. H. Witper: | am not the representative of this 
society on this Board. Dr. Calhoun is the retiring senior mem- 
ber, and in his absence | will ask you to have the next member, 
Dr. J. M. Patton, present the report. 

Dr. J. M. Patron: I am informed that the Board since 
its organization has conducted twenty-nine examinations. Since 
our report a year ago, during 1929, we have held three examina- 
tions, the first in connection with the meeting of the American 
Medical Association in Portland, at which eighteen candidates 
were present. Due to the number of candidates at the examina 
tion this month, and for the convenience of the candidates, one 
examination was held on the 19th for those who were in the 
vicinity of New York, and one on the 21st for those in the 
vicinity of Philadelphia. At New York there were thirty-four 
candidates; at Philadelphia, thirty. Sixty-three candidates have 
been certificated during the year, bringing the total certification 
by the Board up to 752. 

The Board wishes at this time to thank those who have so 
kindly and generously assisted in these examinations. But for 
this very cordial cooperation the work of the Board would have 


been greatly hampered. 
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The Board also wishes to emphasize that they are very 
willing to arrange for special examinations for localities where 
a sufficient number of candidates may be wishing for an exami 
nation. | do not know exactly what a sufficient number would 
be, but | should think ten or over. It 1s the desire of the Board 
to be of as much service as possible to those who are desiring to 
secure these certificates 

I think the members of the LDoard have all felt there has 
been a very encouraging increase of tone in the preparation ot 
those who have presented themselves for examination, and we 
feel that this is due not only to the increased interest on the 
part of the candidates, and an increased desire to meet in a direct 
way the purposes of the Board, but it is in large measure due to 
the cooperation of you gentlemen who are preparing condidates 
for active service in our special field. | refer not only to those 
who are teaching in postgraduate schools, but to those who have 
influence over young men, or those who may have young men in 
their offices and are directly influencing them and helping them 
to meet these requirements, and who feel a very real responsi 
bility in discharging this duty to our vounger men. 

The next regular examination will be held in connection with 
the meeting of the American Medical Association in Detroit. 


This report was received and filed. 


REPORT OF COMMITTEE ON PUBLICITY AND LEGISLATION 


Dr. A. J. Bepett: Your Committee on Publicity and Legis- 
lation presents its annual report in three divisions: complimen- 
tary, critical, and constructive. 

Under the first heading we express our appreciation for 
the cooperation of Dr. Charlton, the competent chairman of the 
local committee on arrangements; to the Atlantic City Chamber 
of Commerce; to the Associated Press, and to the local news- 
papers, The reports of our sessions have been concise, dignitied, 
and devoid of scare-heads. 

We criticize and condemn advertisements in medical jour 
nals of special hospitals, particularly the statement of fees 
charged This we believe to be detrimental to the best interests 
oft the public and of the profession. 

I’veryone is conscious of the great work done by the Com- 


mittee on Lye Legislation and the Committee on the Hard of 
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Hearing. Our work with the lawmakers of the individual states 
and with the Federal Government has been simplified by their 
wonderfully efficient efforts. 

Your committee feels that the field of usefulness of this 
great Academy can be enlarged by the close affiliation with an 
active ophthalmic journal, and with an equally powerful journal 
devoted to otolaryngology. To that end we recommend the adop 
tion of a resolution asking the Council of this society to enter 
into an agreement with such journals. Certainly your commit- 
tee does not have to explain the great benefits to be derived from 
such association. 

On motion of Dr. Allen Greenwood, duly seconded, this re 


port was adopted. 


REPORT OF COMMITTEE ON GOLF 


Dr. A. M. ALDEN: My report as chairman of the Committee 
on Golf will be brief. The report starts with the golf tourna 
ment held last Monday afternoon, at which we had a pleasant 
time—-particularly our distinguished guest. Unfortunately, we 
did not have as many players as last year, and due to that fact we 
had an increased deficit, which was arranged for. Next year we 
ask that those who are going to attend, and know they are going 
to attend, send in notice to the local chairman. It simplifies his 
work tremendously. This year Dr. Samuel Skillern, who had 


charge of the local arrangements, was seriously handicapped by 


not having any adequate idea of how many men would play. It 


would have made his work very much easier if you men who 
came with golf clubs, knowing you were going to play, had sent 


notice to that effect. Please keep that in mind. 


This report was received and filed. 


REPORT OF COMMITTEE ON OPHTHALMIC AND OTOLARYNGI 
PATHOLOGY 
Dr. Harry S. Grapie: The following is the report to the 


American Ophthalmological Society on the work of the Commit- 
tee on Pathology: 
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kve Specimens | Eye Specimens Other Items 
Received and Diagnosed Illustrations, 
Reported When Received Models, Ete TOTAL 

For the 7 yrs 
Ending 
December 31, . 1,124 2484 
1927 
kor the year 
Ending 
December ji. 177 


1928 


January to 
July 1, 1929 170 0 


TOTAL 1,147 2 1,124 


The sets of slides for circulation assembled by the labora- 
tory under the auspices of the American Academy of Ophthal- 
mology and Otolaryngology now consist of twelve sets of 100 
slides each. These slides will now be loaned to members of the 
academy upon application to the Curator of the Army Medical 
Museum, under the following conditions: A deposit of $25.00 
is required to insure against breakage or loss, which deposit will 
be returned upon the return of the slides. The slides may be 
kept for two months, and this time may be extended at the dis- 
cretion of the Curator upon written application. Any breakages 
will be deducted from the deposit at the rate of $2.50 per slide. 

During the year three exceptionally interesting cases have 
been received and indicate in a small way the value of this col- 
lection of the pathology of the eye. They are as follows: 

(1) One case of spongioblastoma multiforme of the cho- 
roid in a patient, age 36 years, primarily diagnosed a glioma of 
the retina. There were no evidences of tumor elsewhere. 

(2) Capillary hemangioma of the iris in a child four years 
of age showing recurrent hemorrhage. 

(3) Two neurofibromas, one involving the ciliary body and 
iris, the other on the opposite side of the eye and arising at 
about the entrance point of the ciliary nerve and vessels, there 
being no other tumors of this kind. 

The last-named case is being reported from this collection 
in conjunction with the surgeon sending in the specimen. The 
other two cases are being reported by the surgeons. 


It is urged that institutions doing pathological work, and 
g Ss S 


individuals whose pathological work is done apart from the Army 


Museum, send duplicate slides of interesting cases accompanied 
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by history and diagnosis to the Army Medical Museum, for the 
purpose of enriching the figures contained in the second column. 

Major George R. Callender is here and will tell us something 
further of this work. 

THE PrespENT: The Chair takes great pleasure in intro 
ducing Major George R. Callender, of the Medical Corps, U 
S. A. 

Mayor Georce R. CALLENDER: It has been my fortune to 
be connected with this collection since its inception in 1922. You 
have heard the statistical report. 1 think this loan collection 
offers opportunity for research in proportion to its size, and we 
are therefore asking for more specimens. It is my purpose not 
only to ask for more material, but also to give you some light on 
some of the interesting things which have come up from time 
to time. 

Before going on with that, | want to say that the appropria 
tion which has been given for the last three vears ($500.00) has 
been used for the making up of this loan set. We now have 
twelve sets of 100 slides each. The time of the personnel at the 
Museum did not allow of our handling routine work and at the 
same time making up these sets, so it had to be done by others 
on over-time work. 

I will say here also that there is an unequal distribution with 
reference to those sending in these specimens. Relatively few 


of your large membership have contributed. We have to beg 


pardon of some who have sent in specimens because of the slow 
ness of the work. We handle a lot of other work in the Museum 


and reports are sometimes delayed if either the technician or my 
self happen to be away. 

One or two things of marked interest I will show by slides. 
We would be glad to have comments on the loan collection. 

(Slides) 

As to collecting figures, with the demands on the personnet 
it becomes increasingly difficult for the relatively small personnel 
at the Museum to handle it properly. Furthermore, this Academy 
has started the first national collection of pathologic specimens in 
the United States so far as I know. It is entirely independent, it 
belongs to no institution, no school or organization; it is there 
for the ophthalmologists of the country. You have gotten hold 
of something and it must be kept up. It would be my recom 


mendation that a committee be appointed to consider ways and 
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means of being sure that this collection continues and builds up to 
the maximum value. 

Dr. Verhoetf and Dr. Friedenwald examine these cases and 
the reports are either formulated by them or verified by them. 
You are getting excellent service in the way of pathology. 

There being no objection, this report was received and 


placed on file. 


XEPORT OF THE COMMITTEE ON OPTICS AND VISUAL PHYSIOLOGY 


Dk. W. HH. Witper: This Committee on Optics and Visual 
Physiology has had several meetings and has deliberated con- 
siderably over various topics. It has not heretofore made any 
very definite or concrete suggestions as to the course of pro- 
cedure, and we are still considering some rather vital subjects. 
We wish, however, on this occasion to present for your con- 
sideration, and also we hope for your endorsement, the follow- 
Ing proposition relative to something like symmetrical notation 
of vision. We know that some ophthalmologists are using the 
metric system, some the old foot system, so far as recording the 
distance vision is concerned, and some are even using the nota- 
tion 1/10, 2°10, 3/10. We think now is the time for some 

to take action looking toward a uniform plan of 
We therefore propose to launch out now and secur 


itormity in the matter and resolve that we will all use 


ame method. It will be a little difficult at first, but when we 


to some understanding about it I think we will have a 
successful notation. 

Your Committee therefore recommends for your considera- 

m and endorsement the following: 

We recommend that all visual acuity notations for distance 
and near be made in the metric system. To carry out this recom- 
mendation a sub-committee had been appointed to enlist the co- 
operation of the Bureau of Standards in Washington in the 
preparation of test charts for distance and near with notations 
in the metric system. 

Your Committee further recommends to the program com- 
mittee that at least one paper in the scientific program at every 
meeting be devoted to some subject closely related to visual phy- 
siology or optics. 

There being no objection, this report was received and 


placed on file. 





MINUTES 
REPORT OF COMMITTEE ON LYE LEGISLATION 


Dr. Josern C. Beck: The Committee has no report to make, 
but in view of the importance of the subject, and in appreciation 
of Dr. Jackson’s work and effort in this matter, we would ask 
you to continue this committee so that by next year we may per- 
haps have some additions to make to the report. 

On motion of Dr. Horace Newhart, duly seconded, this re- 


port was adopted and the committee continued. 


REPORT OF THE COMMITTEE ON THE HARD OF HEARING 


Your Committee deeply regrets the loss of one of its most 
valued members in the recent death of Dr. Charles W. Richard- 
son. He was a most active worker, a wise counsellor, and a real 
friend of the deaf and hard of hearing in our country. With 
the approval of your President, Dr. Austin A. Hayden of Chi- 
cago has been chosen to fill this vacancy. 

During the past vear your Committee has carried on various 
activities consistent with its purpose. It interprets as one of its 


important functions the dissemination among the Fellows of the 


Academy of information concerning the progress of efforts made 


in behalf of the hard of hearing; also the giving to the laity 
fundamental medical facts relating to the prevention of deafness 
and the conservation of hearing. Acting in this capacity, papers 
on the use of the audiometer among school children have been 
presented by members of this committee before the Section on 
Laryngology, Otology and Rhinology of the American Medical 
Association, the American Association of School Physicians, the 
Child Hygiene Section of the American Public Health Associa- 
tion, and various other state and local organizations. 

Under the joint auspices of the American Medical Associa 
tion and the Chicago Laryngological and Otological Society, an 
address on the Prevention of Deafness was broadcast during 
National Hearing Week. Several members of your committee 
participated in the Second Conference on the Deaf and Hard of 
Hearing, called by the Division of Psychology and Anthropology 
of the National Research Council in Washington in February, 
1929. The ultimate result of this conference promises large 
benefits to this handicapped group. 

Your Committee is actively interested in promoting the for- 


mation of a national coordinating committee on the Prevention of 
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Deafness and the Conservation of Hearing, this committee to be 
organized upon the invitation of the American Medical Associa- 
tion but bringing into closer contact not only our societies com- 
posed of otolaryngologists, but securing the cooperation of other 
interested national groups. 

Due largely to the influence of one of our members, the Chi- 
cago Laryngological and ( tological Society recently evidenced its 
interest in the cause of the deafened by voting to take out mem- 
bership in the Chicago League for the Hard of Hearing for all 
of its members—an example which might well be followed by 
other local groups of otolaryngologists. 

During the past vear there has been a notable growth in the 
periodic testing of hearing acuity of public school children by 
means of the audiometer. The work has already been started 


in more than one hundred cities. A survey of these activities re- 


cently undertaken by your committee shows that the work is al- 


ready well established in thirty-four cities with an aggregate 
population of 6800,000—a remarkable record in view of the 
fact that the movement is only three years old. Our survey re- 
veals the urgent need of careful leadership and oversight in this 
special work such as can be given only by the trained otolaryn- 
gologist. It is a field of public health work and should have the 
fullest cooperation of the medical man and should not be left to 
others. 

Public interest in the accurate periodic testing of the hearing 
of persons of all ages is growing rapidly. Such examinations 
will soon constitute an important part of every comprehensive 
health program, be it for the individual or for the large group, 
particularly our public school children. To meet promptly this 
growing demand your committee, after due deliberation, re- 
spectfully recommends that every member of this society offering 
to the public his services in the special field of otology adequately 
equip himself for the most accurate diagnostic work in the de- 
tection of hearing impairment. 

Your Committee is carrying on a survey to determine the 
relative incidence of defective hearing among the neglected 
school children of rural communities, and the children of larger 
cities, where applied school hygiene has for years been in effect 


ive operation. 
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Your Committee recommends its continuance for the fur- 
ther study of problems it has undertaken. 
Respectfully submitted, 
Howarp V. Dutrow, 
Harotp Hays, 
Austin A. HAYDEN, 
GeorGE L.. Tosey, 
CLraupe T. UREN, 
Horace Newuart, Chairman. 
October 24, 1929. 
Qn motion of Dr. J. M. Patton, duly seconded, this report 


was accepted and the committee continued. 


REPORT OF COMMITTEE ON YEAR Book 


Dr. HarRY S. GRADLE: Your Committee on Year Book was 
appointed several vears ago in the hope that ways and means 
might be found for perpetuating the Ophthalmic Year Book, but 
in that respect the committee has been unsuccessful. The com 
mittee wishes to report absolute failure and asks to be discharged. 

On motion of Dr. Gradle this report was accepted and the 


committee discharged. 


REPORT OF COMMITTEE TO INVESTIGATE THE TREATMENT OIF 


INCIPIENT CATARACT 


The Chairman of this committee, Dr. Allen Greenwood, 
presented the following letter from Dr. Kirby as the report of 
this committee. 

October 3, 1929. 

During the past vear a further study of the natural history 
of untreated cataract and the means by which one may judge of 
its progress or arrest has been made. Two years ago a report 
was made before the Academy in which the matter of standards 
for this judgment was given thorough consideration. At the 
present time it is felt that these standards still hold good and 
that data secured in this way by periodic examinations of cata- 
ract patients will be of considerable value in the future. These 
tests related to standards connected with: 1. Vision and changes 
in vision. 2. Refraction and changes in refraction. 3. Ophthal- 
moscopy. 4. Bio-microscopy. 

The matter of having the patient draw his subjective im 
pression of the lens opacity and record its changes at stated in 
tervals has also been considered. It was judged, however, thai 
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this would have too great an effect in making the patient intro- 
spective over his condition. Dr. J. H. vans suggested that it 
nught be possible to record the changes in the lens by measuring 
the time relationship between light-exposure of the retina and the 
after image. Changes in the refractive media intluence this time 
relationship. Sufficient work in this has not been done. 

In regard to photography, a binocular camera was secured 
to be used in connection with a slit-lamp microscope, in order to 
work out a satisfactory technique. The great advances which 
have been made in photography would make it seem likely that 
the camera will serve a most useful purpose in recording changes 
in lens opacities. It will be necessary to be able to show ihe 
very fine details of incipient cortical and nuclear cataract, such 
as a lamellar separation, water-splitting of the sutures, vacuoles, 
and nuclear haze. At the present time there is still great diff 
culty encountered with the normal relucency and efflorescence of 
the lens when direct light falls upon it. This obscures for photo 
graphic purposes the very fine details of incipient cataract. Be 
sides, it is a well established fact that the transparency of any 
medium should be judged by transmitted light. There is at 
present no technique available for the use of transmitted light 
for photography of the crystalline lens. However, it 1s hoped 
that these obstacles may be overcome so that the camera will 
serve a more useful purpose in this research. 


A well-known firm has supphed a quantity of lens ex- 


tract and parathyroid extract for use in our research. The ex- 
periments with this material are still being carried on. 


DANIEL B. Kirsy 


REPORT OF SECTION ON OPHTHALMOLOGY 


Dr. W. L. Benepict: The Secretary wishes to report that 
the program as printed is the result of our efforts for this year 
and will stand for what it is worth. We wish to say that this 
program was built with the Presession Volume in mind. The 
authors were told to send their papers in in time so the members 
‘f the Academy could read them in the Presession Volume, and 
that then they should present their papers before the Academy 
in abstract. I bring this to your attention now because of the 
question you will be called upon to consider in connection with 
the Presession Volume. In my opinion, if the Presession Volume 
is discontinued an entirely different type of program should be 
prepared for next year. 

There being no objection, this report was accepted and 


hled., 
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REpoRT OF SECTION ON OTOLARYNGOLOGY 











Dr. Joun Myers: This year, as far as possible, the com 
mittee has arranged a program with continuity of thought. In 
doing this some members have been disappointed at not having 
a place on the program. However, we felt it was better to have 
some subjects fully developed, as has been done in the symposium 
on Brain Abscess, and on the Ethmoid, than to have various sub 
jects that had no connection with each other. By carrying out 
the plan of having at least two subjects thoroughly discussed each 
vear, our Transactions are rendered the more valuable for refer- 
ence. 

Much energy was expended in working out the program be- 
fore you. Every subject submitted by members had the careful 
consideration of each man on the committee, and with great re 
luctance many subjects that ought to be presented to the Academy 
were deferred to another time. While there was much work in 
building this program, it was made most pleasant because of 
the cooperation of all with whom we had correspondence. As a 
rule our letters were answered promptly and a spirit of good 
will was always manifest. 

This report would not be complete, however, without ex- 
pressing our opinion as to the advisability of continuing the pub- 
lication of the Presession Volume. For two years we have tried 
the experiment, and in our opinion it has not proven a success. 

1. It is most difficult for essayists to prepare their papers 
for publication two or three months before they are to be read, 
as they want the latest data therein. 

2. While it is a pleasure to keep reminding the authors that 
the time is near, has approached, or is past, for papers to be in 
the hands of the publishers, it must be most exasperating to 
busy men to be thus constantly reminded; and yet even when 
this is done it has not always been possible to get all papers in 
the Presession Volume. 

3. Often the papers published in the Presession Volume 
have to be revised very much for the Transactions, and this is 
an added expense. 

4. The Presession Volume costs too much to justify con- 
tinuing the experiment. 

In closing, we wish to thank everyone who has assisted us 
during the last year by making helpful suggestions and con- 
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structive criticism, and we trust that next year you will feel free 
tu give to the secretarial force that loyal support and whole 
hearted cooperation that you have given during the past year. 


There being no objection, this report was accepted and filed. 


REPORT OF SECTION ON INSTRUCTION 


Dr. Harry S. Grape: The report of the Secretary on In- 
struction is the instructional courses that we are having Wed 
nesday, Thursday and Friday of this week. The Section on In- 
struction is for the Academy, and it is our desire to follow the 
wishes of the members in these courses. I must confess that we 
have received very little help in making out our program de- 

repeated inquirics regarding suggested courses. Still we 
try to struggle along the best we can and try to give you 
as nearly what vou want as we can estimate 

This year, at the suggestion of Dr. Mosher, we have added 
two afternoon courses dealing with the progress in our special- 
ties during the last few years—one afternoon devoted to oto- 
laryvngology and one to ophthalmology. The first talk this after- 
noon seemed to be well received, sufficiently that it is deemed wise 
to continue this for another vear or so at any rate, until the 
members decide definitely whether or not they wish these lec- 
tures 

Next year we wish to try another plan, following Dr. Ko- 
petsky’s suggestion—have an afternoon session at which teach- 
ers, both of graduate and undergraduate schools, may assemble 
most informally for discussion of the problems of teaching. We 
believe if we put that into the program there may be a sufficient 
number interested to justify this informal, purely voluntary as- 
semblage 

In concluding this report let me ask for written suggestions 
as to the courses in instruction—the length of time of the courses, 
whether we should have so many subjects, so that we may not 


increase the courses beyond all rhyme or reason. 


There being no objections, this report was accepted and 


filed. 
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REPORT OF COMMITTEE ON NECROLOGY 


The following members of the American Academy of Oph 






thalmology and Otolaryngology have died since our last meeting: 






Dr. 


Col. J. M. Banister, Omaha, Nebraska 





James Moores Ball, St. Louis, Missourt. 






Dr. Robert Vance Brawley, Salisbury, North Carolina. 






Dr. Eldred Beverly Cayce, Nashville, Tennessee. 





Dr. Breese Morse Dickinson, Pittsburgh, Pennsylvania 






Dr. Joshua A. Ellegood, Wilmington, Delaware. 






Dr. Arthur I. Ewing, St. Louis, Missourt. 


Dr. C. G. Fellows, Chicago, Illinois. 






Dr. Clarence Leslie Frey, Scranton, Pennsylvania 





Dr. Edward Ford Gavin, Waukegan, Illinois. 


Dr. Otto Glogau, New York, New York. 





Dr. FF. B. Harding, Allentown, Pennsylvania. 





Dr. Thomas Corwin Hood, Indianapolis, Indiana 





Dr. Lucien Howe, Buffalo, New York. 






Dr. Leon Webster Jessaman, Framingham, Massachusetts 





Dr. Darwin Mills Keith, Rockford, Illinois 
Dr. J. S. Kirkendall, Ithaca, New York. 






Dr. Lafayette Page, Indianapolis, Indiana. 





Dr. C. S. Rebuck, Harrisburg, Pennsylvania. 
Dr. Charles W. Richardson, Washington, D. C. 
Dr. Martin P. Rindlaub, Fargo, North Dakota. 






Dr. E. L. Russell, Kansas City, Missouri. 





Dr. William Hardin Sears, Huntingdon, Pennsylvania. 





Dr. Greenfield Sluder, St. Louis, Missouri. 





Dr. Myles Standish, Boston, Massachusetts. 






Lewis H. Taylor, Wilkes-Barre, Pennsylvania. 
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Dr. James Moores Ball 


Dr. James Moores Ball, nationally known oculist and writer 
on medical subjects, died March 1, 1929, at the age of sixty-six 
vears, of heart disease. He had been ill for ten days. 

Best known for his book, “Ball’s Modern Ophthalmology,” 
Dr. Ball was prominent in American and European medical cir- 
cles and was an honorary member of many [European professional] 
societies. 

He is survived by his widow, Mrs. Namoi Marshall Dall; 
a son, Logan Marshall Ball; a daughter, Mrs. Robert Lafean of 
York, Pennsylvania, and three brothers, Dr. Otho F. Ball of 
Chicago, and Frank and Malvin Ball of Saskatchewan, Canada. 
Dr. Otho Ball is publisher of the Modern Hospital Magazine and 
the Nation’s Schools. 

Iv his own wish, Dr. Ball's body was cremated and the ashes 
placed in the Army Medical Museum in Washington, to which, 
in 1922, he donated his collection of anatomical specimens, draw 
ings, charts, and casts. The collection, made over a period of 
thirty years, is said to be second only to that of Dr. George E. 
de Schweinitz of Philadelphia. 

Besides his work on ophthalmology, Dr. Ball wrote two 
other volumes, “Andreas Vesalius, Reformer of Anatomy,” is- 
sued in 1910, and “The Sack-’km-Up Men,” an account of the 
days when graveyards were looted for human dissection spect- 
mens. The latter book was issued last year. 


Recently, Dr. call presented a valuable collection of old 


and rare medical books to the St. Louis Medical Society, about 


350 volumes in all. Some of the volumes are several hundred 
vears old. They are printed in many languages. 

Dr. Ball was born in West Union, lowa. He received his 
medical degree from the University of Lowa in 1884, and took 
several postgraduate courses in New York and Europe. 

Later he became Professor of Diseases of the Eve at Na- 
tional University here, and was oculist in National University 
Hospital. For a time he was editor of the Annals of Ophthalmol- 
ogy and served as Professor of Eve Diseases at the St. Louis 
College of Physicians and Surgeons. 

In 1890 Dr. Ball married Miss Naomi Marshall in York, 


Pennsylvania. 
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Originally engaged in the general practice of medicine, Dr. 
Ball, in 1890, confined his practice to ophthalmology. He pra 


ticed in St. Louis for about thirty-five years. 


Colonel J. M. Banister 


Colonel }. M. Banister, Medical Department, J, \rm\ 
(Retired), was born at Greensboro, Alabama, and died January 
31, 1929, at the age of seventy-four years. 

He was the son of an Episcopal minister. In 1874 he grad 


uated from Washington and I.ee University and then attended tl 


University of Virginia Medical College and received his degree 
in 1878. He entered the Medical Corps of the United States 
Army in 1879 and served with distinction until his retirement, 
after over thirty years’ service, in 1910. 

During his service he developed his knowledge of opthalmol 
ogy by studying in New York and Philadelphia. While stationed 
at Fort Leavenworth he carried out a series of tests on healthy 
soldiers which established a new standard in regard to the dy 
namics of coordinated eve movements. He early recognized the 
value of the Bassini operation, and it was through his efforts that 
it was introduced into the Army and became the authorized pro 
cedure for herma. When in command of the hospital at West 
Point he modernized and equipped the operating room, and used 
his operative skill to give the cadets the benefit of skilled, modern 
surgery. In the Philippines, while in command of the Depart 
ment of Luzon, and later of the First Reserve Hospital, he met 
the problems of tropical medicine fearlessly and successfull) 
Wherever he served, in whatever situation, he fulfilled his duties 
with intelligence, courtesy, skill, and courage. 

Dr. Banister was President of the Nebraska State Medical 
Society in 1919 


Dr. Robert Vance Brawley 


Dr. Robert Vance Brawley was born November 9, 1878, at 
Shepherds, North Carolina, the son of J. W. and Elizabeth Braw 
ley. He died January 5, 1929. 

He graduated from the University of North Carolina, Chapel 
Hill, North Carolina. He also was a graduate of Medical Col 
lege, Richmond, Virginia, and later took postgraduate work at 


the New York Eye, Ear, Nose and Throat Hospital. He came 
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to Salisbury, North Carolina, and began to practice in 1903, 
doing eye, ear, nose and throat work. He was appointed oculist 
for the Southern Railway Company in October, 1905. 

Dr. Brawley was married to May Boyden, October 23, 1907, 


who, with three sons, survive him. 


Dr. Eldred Beverly Cayce 


Dr. Eldred Beverly Cayce died suddenly January 4, 1929. 
He received his education in Battle Ground Academy, Frank 
lennessee, and his y ot M. D. tre 
hville in 1910 
in Vienna and London in 1911. 
Tennessee $ ate Medical Society. 
Southern Medical Association, American ge of Surgeons, 


American Academy of Ophthalmology and Otolaryngol 


Breese Morse Dickinson, M. D., F. A. C. S. 


Breese Morse Dickinson, born April 4, 1871, 


Kansas, died unexpectedly at his home in 


Pennsylvania, on April 11 


1929, a vascular lesion 
rain, presumably a thrombosis. 

\fter completing his academic curriculum at the University 

he received his doctorate in Medicine from the Uni 

of Pennsylvamia in 1899. Journeying to Pittsburgh, 

Pennsylvania, the same vear, he interned at the Mercy Hospital. 

For more than twenty-five vears he was a member of the staft 

of this institution, and for over fifteen years was the Senior 


a 
(tolarvngologtst. 


He was a member of the American Academy of Ophthal 
nology and QOtolarvngology, American College of Surgeons, 
Pittsburgh Academy of Medecine, American Medical Association, 


and the Allegheny County Medical Society. 


Dr. Joshua A. Ellegood 


Dr. Joshua A. Ellegood, of Wilmington, Delaware, died 
April 2, 1929, in Florida, of myocarditis, at the age of seventy 
vears. 

Dr. Ellegood received his M. D. degree from Jefferson Med- 
ical College of Philadelphia in 1881. 
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He was a member of the American Academy of Ophthal 
mology and Otolaryngology, and the American Laryngological, 
Rhinological and Otological Society. 

He was on the staff of the Delaware Hospital. 


Dr. Arthur Eugene Ewing 

Dr. Arthur Eugene Ewing was born in Cartersville, Greorgia, 
April 6, 1855. He was graduated from Dartmouth College in 
1878; studied law and was admitted to the Alabama Bar in 1879. 
Finding the legal profession not to his liking, he turned to med 
icine, his father’s profession, and was graduated from the Saint 
Louis Medical College in 1883. His medical education was com 
pleted by three years’ training in the office of Dr. John Green, 
followed by two years at the Koenigliche Christian-Albrechts Um 
versity at Kiel, Germany. He then returned to St. Louis and 
became associated with Doctors Green and Post. 

From that time until his death he was connected with Wash 
ington University, being appointed Professor of Ophthalmology 
in 1902 and retaining this chair until 1921, at which time he be 
came Professor [meritus. 

Dr. Ewing received the degree Master of Arts from Wash 
ington University in 1912, and Doctor of Science in 1926. He 
was at one time Vice-President of the Section on Ophthalmology 
of the American Medical Association. 

Dr. Ewing combined, to an unusual degree, the clinician and 
the scientist, taking care of a very large practice and yet pro 
ducing much original work. Among his contributions were a 
very successful lid operation for trichiasis and entropion; test 
letters and optotypes; trachoma forceps; lid specula; double fixa 
tion forceps; “bread-knife” capsule forceps; and lid clamps. 

Still extremely busy with his practice and operating with a 
steady hand in his seventy-fourth year, he suffered a cerebral 
hermorrhage on January 23, 1929, from which, three days later, 
he died. ° 

Among the last of the older group of ophthalmologists in 
St. Louis, Dr. Ewing was unquestionably for years the dean of 
the profession in that community. His counsel was sought by 
his ophthalmological confreres, as well as his patients, for his 
excellent judgment, based on wide experience, was well known. 
His kindly nature made him loved by all and placed him among 
those whose passing is most regretted. 
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Dr. C. Gurnee Fellows 


Dr. C. Gurnee Fellows was born in Milwaukee, Wisconsin, 
\pril 27, 1863, and died February 2, 1929. 

He received his A. B. degree at Lawrence College, Appleton, 
\Wisconsin, in 1883; his A. M. degree in 1886; and his M. D. 
degree at Hahnemann Medical College, Chicago, Illinois, in 1885. 
Later he took postgraduate work in New York, Vienna, Paris, 
and London. He practiced in New Orleans from 1885 to 1888, 
and in Chicago from 1889 until his death. 

Dr. Fellows was formerly Senior Professor of Ophthalmol- 
ogy and Otology at Hahnemann Medical College, and Senior 
\ttending Surgeon of the Eve and Ear Department of the same 
college. 

He was a member of the American Institute of Homeopathy ; 
Hlinois Homeopathic Medical Association ; Chicago Homeopathic 
Society; American Homeopathic Ophthalmological, Otological 
and Laryngological Society, of which he was President in 1892 
and 1893; American Medical Association; [Illinois State, and 
Chicago Medical Associations; Fellow of the American College 
of Surgeons; member of the American Academy of Ophthalmol- 


ogy and Otolaryngology. 


His widow, a son and a daughter survive him. 


Dr. Clarence Leslie Frey 


Dr. Clarence Leslie Frey, the son of a physician, was born 
at Glen Rock, York County, Pennsylvania, November 7, 1851, and 
died on March 13, 1929, at the age of seventy-eight. 

In 1870 he entered Jefferson Medical College at Philadelphia, 
and graduated in March, 1872. Soon after this he became one 
of the physicians at the Danville Hospital for the Insane, where 
he remained for several years. Later, he pursued a course of 
study for two years in Vienna, Austria, after which he returned 
to Seranton and opened offices as an oculist. 

Dr. Frey was one of the oldest and most faithful members 
of his local society. He always displayed a keen interest in its 
affairs, and at one time served as its President. 


By his professional ability and his devotion to duty he had 


built up a large practice, and was highly esteemed and beloved 


by his patients. 
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Dr. Edward Ford Gavin 


Dr. Edward Ford Gavin was born in Waukegan, Illinois, in 
1864, and died March 23, 1929. 

He was educated in the public schools of Waukegan, and 
graduated from Rush Medical College in 1890. Was an interne 
at St. Luke’s Hospital. 


He first began the practice of medicine in Waukegan in 1891 






and afterwards became local surgeon to the Chicago and North 






western Railroad Company. 






Dr. Otto Glogau 










Dr. Otto Glogau, of New York City, died March 6, 1929 
He received his M. D. degree from the University of Vienna 
in 1900. He was a Fellow of the New York Academy of Med 


icine: a Fellow of the American Medical Association; a Fellow 






of the American Academy of Ophthalmology and Otolaryngol 





ogy; and a members of the Otolaryngology Committee. 






Dr. Frederick B. Harding 








Dr. Frederick B. Harding died January 8, 1929. He was 


born in Shickshinny, Pennsylvania, attended the public schools 





of Milton, and was graduated from the high school with honors 





in 1902. He attend Dickinson College for one vear and then 





transferred to Bucknell University, where he received his degre: 





three vears later. He graduated from Medico-Chi. College in 






Philadelphia, class of 1908. He was an interne in the State Hos 






pital at Scranton, and then went to Tamagua, where he conducted 





a practice until the entrance of the United States into the World 





War. He served in the United States Forces as a Captain in 






the Medical Corps. 
At the close of the World War, Dr. Harding went to Mar 


seilles, France, for special medical study. After studying in 






Marseilles, Doctor Harding returned to the United States and 






located in Allentown, limiting his practice to the eve, ear, nose 
and throat. 
Besides being a member of the Allentown Order of Elks, 







he was a 32nd degree Mason and a member of the American 






Legion. 





Dr. Harding was married on October 6, 1928, to Mary 






Troxell. Besides his parents, his widow is the only survivor. 
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Dr. Thomas C. Hood 


Dr. Thomas C. Hood was born in western Indiana, October 


-§, 1860. He was educated in the grade and high schools, en 


tered Wabash College in 1881, and graduated from that institu 
tion four vears later. 
Dr. Hood entered Jefferson Medical College in 1885, and 


ral medicine for a number of 
liseases of the eve, he then did 
irk, Berlin, and Vienna. Fol 
special studies he located in Indianapolis, where he 

ticed ophthalmology exclusively until the date of his 

Nuenza, January 2, 1929 

Dr. Hood was well known, both locally and nationally, as an 
oculist. He was Professor of Ophthalmology in the Indiana Unt 
versity School of Medicine for several years, but had recently 
retired from teaching He was a member of the Indianapolis 
Medical Society, the Indiana State Medical Association, the 
\cademy of Ophthalmology and Otolaryngology, the 
Medical Association, the American Academy of Oph 


and Otolaryngology, and » American College ot 
Hood and one son survive. 


Dr. Lucien Howe 


Dr. Lucien Howe, ophthalmic surgeon, was born in Standish, 


Maine, September 18, 1848, and died at his home in Belmont, 


Massachusetts, December 27, 1928, aged 80. He was the son of 
Marshall S. and Anna (Cleland) Howe. 

Dr. Howe was educated at Bowdoin, A. B., 1870; A. M.., 
1873; M. D., Long Island Medical Hospiial, Brooklyn, 1871; 
M. D., Bellevue Hospital Medical College (New York Univers 
ity), 1872; M. C. R. S., London, 1873. 

He was married, August 16, 1893, to Elizabeth M. Howe of 
Cambridge, Massachusetts, and resided in Buffalo, New York. 

He was Surgeon-in-Charge of the Buffalo Eve and Ear In- 
firmary since 1876; Professor of Ophthalmology, University of 
Buffalo, 1879 to 1919, then Professor Emeritus ; Ophthalmolog- 
ical Surgeon, Buffalo General Hospital, since 1885. 

Dr. Howe was a Fellow of the Royal Society of Medicine; 


Fellow, Medical Society of the State of New York ( Vice-Presi 
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dent); member Ophthalmologische Gesellschratt; of Societe 
Francaise d’Ophthalmologie ; of Ophthalmological Society, United 
Kingdom; of American Ophthalmological Society (ex-Presi 
dent); American Medical Association (Chairman Committce on 
Prevention of Heredity Blindness, Section on Ophthalmology ; 
Chairman Committee on Investigation Concerning the Qcular 
Muscles, Section on Ophthalmology ). 

In May, 1926, Dr. Howe established a Foundation known 
as “The Howe Laboratory of Ophthalmology” at Harvard Uni 
versity, for ophthalmological research, and turned over to the 
Trustees of Harvard University the sum of $250,000.00 for this 
endowment. Subsequently, the Board of Incorporators of Har 
vard University officially selected Dr. Howe as the Director of 
Research under this Foundation. 

In 1927 he was presented with the Leslie Dana Medal, ir 
appreciation of ms services in Law, Science and Medicine for 


the prevention of blindness. 


Dr. Leon Webster Jessaman 


Dr. Leon Webster Jessaman of Framingham, Massachusetts, 
died June 11, 1929, at the age of fifty vears. 

He graduated from Tufts College Medical School at Boston, 
Massachusetts, in 1909, and was on the staff of the Framington 
Union Hospital, Framingham, Massachusetts, up to the time of 
his death. 

Dr. Jessaman was a member of the American Academy of 


Ophthalmology and Otolaryngology, the New England Ophthal 


mological Society, and New England Otological and Laryngolog- 
ical Society. 
He served in the Medical Department during the World War. 


Dr. Darwin M. Keith 


Dr. Darwin M. Keith, aged 62, died at his home in Rockford, 
Illinois, June 8, 1929, after a brief illness of pneumonia. He was 
born in North Fairfield, Ohio, October 15, 1866, the son of Dr. 
Darwin Mitchell Keith and Caroline Mills Keith. 

His early education was received in Ohio and New York. 
He entered Oberlin College when so young that sponsorship of 
a professor was necessary for his entrance. He later attended 
the University of Michigan and Columbia University, and after- 
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ward studied abroad at St. Bartholomew's College, London, and 


at the University of Brussels. He received his degree in Medi- 


cine at the Belgian institution. 

Postgraduate study, preparing him for specialization in eye, 
ear, nose and throat work, was taken by Dr. Keith in London, 
Vienna, Paris, Berlin, and Copenhagen. He had made a practice 
for many years of returning to Europe at frequent intervals for 
further study. 

Dr. Keith headed the Rockford Hospital eye, ear, nose and 
throat staff, and was a member of the Winnebago County Med- 
ical Society. He attained many honors, both at home and abroad, 
in his profession, and was a member of the Royal College of Sur- 
geons, a Fellow of the American College of Surgeons, a member 
of the American Academy of Ophthalmology and Otolaryngology, 
of the Royal Aberiathin Society of England, and of the American 
Medical Association. At one time Dr. Keith was Assistant Laryn- 
gologist at the St. Bartholomew and Golde Hospitals, London. 

During the World War, Dr. Keith joined the colors and was 
commissioned a captain in the Medical Corps. Upon the cessa- 
tion of hostilities he accepted a Major’s commission in the Med- 


ical Reserve Corps, which he held at the time of his death. 


Dr. J. S. Kirkendall 


Dr. John S. Kirkendall, of Ithaca, N. Y., died at his res- 
idence at the age of seventy-two. Death resulted from a skull 
fracture sustained in a fall downstairs at his home, a few days 
previous. 

He was a member of the American College of Surgeons, 
Fellow of the New York Academy of Medicine since 1893; Fel- 
low of the American Laryngological, Rhinological and Otological 
Society since 1906; member of the American College of Ophthal- 
mology, Fellow of the American Academy of Ophthalmology and 
Otolaryngology and member of the Buffalo Ophthalmological So- 
ciety since 1897. 

Dr. Kirkendall was attending opthalmologist of the Willard 
State Hospital for over 30 years, the first specialist in this field 
to receive state appointment. He was consulting ophthalmologist 
for the Ithaca Memorial Hospital, the Reconstruction Home, and 
the Iehigh Valley Railroad. 
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Dr. Lafayette Page 


Dr. Lafayette Page was a native of Kentucky, where he lived 


until early manhood and where he received his preliminary edu- 


cation. He came to Indianapolis in 1884, entered Indiana Med 
ical College in 1885, and graduated in Medicine from that institu- 
tion in 1888. Following this he spent one year in the general 
practice of medicine in the Indianapolis Dispensary. Then he 
determined to take up the rather new specialty of otolaryngology, 
and to prepare himself adequately for this practice spent one 
year in the study of ear, nose and throat in the leading clinics 
of Europe. Upon his return to America he located in Indianap 
olis, where he at once secured a lucrative practice which he main 
tained until his death in July, 1929, at the age of sixty-six. 

Dr. Page was a member of the Indiana State Medical Asso 
ciation, the Indiana Academy of Ophthalmology and Otolaryngol 
ogy, the American Academy of Ophthalmology and Otolaryngol 
ogy, the American Rhinological, Laryngological and Otological 
Society, the American Bronochoscopic Society, the American Col 
lege of Surgeons, the Indianapolis Medical Society, and the Amer 
ican Medical Association. He was for many years Professor 
of Otolaryngology in Indiana University School of Medicine, 
with which institution he maintained close relationship until his 
death. 

Dr. Page served as President of the Indianapolis Medical 
Society and as Vice-President of the American Rhinological, 
Laryngological and Otological Society. He also served in Base 
Hospital No. 32 during the World War, receiving the rank of 
Major. In 1927 Indiana University conferred upon him the 
degree Doctor of Laws. 

He is survived by his widow, two sons, Lafayette Page, Jr., 
and Dr. Irvine Page, and one daughter, Mrs. Thomas Fisher of 
Chicago. 


Dr. Charles Stough Rebuck 


Dr. Charles Stough Rebuck was born October 18, 1873, in 
Harrisburg, Pennsylvania, and died September 9, 1928. He 
received his early education in private schools and in the public 
schools of Harrisburg, was a graduate of the Cumberland Valley 
State Normal School, and studied medicine at the College of 
Physicians and Surgeons, Baltimore, a graduate of the class of 
1896. The same year he began the practice of medicine in Har- 
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risburg, Pennsylvania. Later, he became an eye, ear, nose, and 
throat specialist, preparing for this work by postgraduate courses 
in the leading hospitals in this country and in London, England. 

He was a member of the staff of the Harrisburg Hospital 
for twenty-three years, consulting specialist of the State Hospital 
for the Insane at Harrisburg, laryngologist for the State Sana- 
toria at Mount Alto and Hamburg for a number of years, and 
consulting surgeon of the Annie Warner Hospital, Gettysburg, 
Pennsylvania, and also eve specialist to the Pennsylvania Rail- 
road. 

Dr. Rebuck established medical inspection in the public 
schools of Harrisburg, and the system now in use may be cred- 
ited to his work in what was then a new field, only a few states 
at that time having medical inspection in schools. 

Dr. Rebuck was a Fellow of the American College of Sur- 
geons, a member of the American Academy of Ophthalmology 
and Otolaryngology, of the American Medical Association, the 
Medical Society of the State of Pennsylvania, the Dauphin 
County Medical Society, and the Harrisburg Academy of Medi- 
cine 

Dr. Rebuck enlisted in the World War and served with the 


rank of Captain in reconstruction hospitals. 


Dr. Charles W. Richardson 


Dr. Charles W. Richardson, sixty-nine years of age, died 
August 25, 1929, in a Boston hospital, from complications fol- 
lowing an operation three weeks before, for an intestinal trouble. 

Dr. Richardson was ear, nose and throat specialist on the 
medical staff at the White House during both the Wilson and 
Coolidge administrations. 

(ne of his most recent contributions to science was the com- 
pletion of an extended national survey of institutions for the 
deaf, under the auspices of the National Council to determine the 
physical causes of deafness. He was chairman of a special com- 
mittee, composed of leading specialists, named to direct the 
survey. 

lor. Richardson was born in Washington on August 22, 1861. 
the son of Charles F. FE. and Charlotte Ann Williamson Richard- 
son. He was a student at Columbian, now George Washington, 
University from 1878 to 1880. He received the degree Doctor 
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of Medicine from both George Washington and the University ot 
Pennsylvania in 1884. 

He was Professor ot Laryngology and Otology at (seorge 
Washington from 1891 to 1921, and was given the honorary ce 
gree Doctor of Science by that institution at the conclusion of his 
long period of service. This same degree was also conterred 
upon him in 1927 by the University of Pennsylvama 

During his career Dr. Richardson was president of various 
medical organizations, among which were the American Larvn 
gological, Rhinological and Otological Society, the American to 
logical Society, and the District of Columbia Medical Society 
At his death he was serving as a Trustee of the American Med 
ical Association, to which position he was first elected in 1921 

During the World War he served in the Medical Corps, in 
which he rose to the rank of Colonel. He was first commissioned 
a Major in the Medical Reserve Corps 

Dr. Richardson made many valuable contributions to text 
books on diseases ot the ear, nose and throat The books in 
cluded Posey and Wright’s Diseases of the Eve, Kar, Throat and 
Nose: Reference Handbook on Medical Sciences : and \lusset 


and Kelley’s Handbook of Practice and Treatment 


Dr. Martin Philip Rindlaub, Jr. 


Dr. Martin Philip Rindlaub, Jr.. was born November 6, 
1874, at the city of Platteville, Wisconsin, and died December 2 
1928, at Minneapolis, Minnesota. 

He graduated from the University of Wisconsin in 1896 with 
the degree of B. L. He entered Johns Hopkins University as a 
student of medicine and graduated therefrom with honors in 
1905 with the M. D. degree. 

He held membership in the Cass County, North Dakota, 
Medical Society, and in 1911 he was Secretary and in 1912 Pres 
ident of that organization. In 1925 he was President of the North 
Dakota Academy of Ophthalmology and Otolaryngology. He was 
also a member of the Minnesota Academy of Ophthalmology and 
Otolaryngology, a member of the North Dakota State Medical 
Association, a member of the American Academy of Ophthalmol 


ogy and Otolaryngology, and a Fellow of the American College 


of Surgeons. He was also nationally known in college fraternity 


circles, and was prominent in the affairs of his fraternity, Sigma 
Chi. 
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lle enlisted in the service of his country on July 10, 1918, 
and was honorably discharged on June 13, 1919. He served as 
Captain in the Medical Corps of the United States Army and was 


a member of the Medical Board of Review at Camp Grant, 


Illinois 


Dr. Edwin L. Russell 


Dr. Edwin L.. Russell of Kansas City, Missouri, died De- 
cember 19, 1928, at the age of fifty-five vears 
Hle was a graduate of the public schools of Kansas City, and 
of the University Medical College, Kansas City, class of 1901. 
He took a postgraduate course in New York in 1920 and studied 
road at Budapest and Vienna in 1924 
Dr. Russell was a member of the Jackson County Medical 
SOCTCTV - Fellow ot the \merican Medical Association : Fellow 
of the American Academy of Ophthalmology and Otolaryngol- 
ogy; and charter member and Secretary of the Kansas City So 
ciety of Ophthalmology and Otoiarvngology. 


He left surviving, his father, four sisters and one brother. 


Dr. William Hardin Sears 


Dr. William Hardin Sears was the son of Rev. Samuel W. 
and Ehzabeth P. Sears, and was born in Cumberland, Maryland. 
He ched June 14, 1929, aged fiftv-nine 

He entered Medico-Chirurgical Medical College in Philadel 
with the degree of Doctor of 
Medicine in 1898. For two vears thereafter he was resident sur- 
reon of Philadelphia General Hospital, and in 1900 did post- 
rk at Polvelinic and other hospitals of Philadelphia. 
He also studied in Vienna, Sweden, Bordeaux, France, and at 
the University of Pennsylvania 
rr. Sears was a member of the Huntingdon County Medical 
Society, the Medical Society of the State of Pennsylvania, Amer- 
ican Medical Association, Fellow of the American Academy of 
v and Otolaryngology, Fellow of the American 
Laryvngological, Rhinological and Otological Society, member of 
the American Otological Society, former chairman of the Section 
mn | ve, ia ir, Nose and Throat. Medical Society of the State of 


Pennsylvania. He held a certificate of the American Board of 


Ophthalmic Examinations, and the same from the American 





MINUTES 


Board of Otolaryngology. He was a Fellow of the American 


College of Surgeons, member of the Oxford Ophthalmological 


Congress, Oxford, England. 

For the past few months, Dr. Sears had been giving a series 
of lectures, by invitation, at the University of Pennsylvania, on 
special affections of the eye and ear. 

He was a member of the staff of the J. C. Blair Memorial 
Hospital, Surgeon-in-charge of the eye, ear, nose and throat de- 
partment of that institution; also at the Pennsylvania Industrial 
Reformatory and Home for Friendless and Orphaned Children. 
He was consulting ophthalmologist at the Lewiston Hospital. He 
had served as a trustee of the J. C. Blair Memorial Hospital since 
its organization. 

He was the author of many treatises, books and case reports. 
Among his published works may be named the following: 

“The Ophthalmologist in Diagnosis of Epidemic [Encephal- 

itis” 

“The Gradenigo Syndrome with Report of Three Cases” 

“Practical Use of the Barany Tests Away from Medical 

Centers” 

“Otogenic Paralysis of the Abducens” 

“Herpes Zoster Oticus,” etc. 

His most recent publication was an article in the Pennsyl- 
vania Medical Journal for June, 1929, on Herpes Zoster in 
Otolaryngology. 

He is survived by his wife and two sons. 


Dr. Greenfield Sluder 


Dr. Greenfield Sluder of St. Louis, a graduate of Washine 
ton University School of Medicine, St. Louis, 1888, died October 
9, 1928, at Barnes Hospital, St. Louis, of pneumonia following 
amputation of the right leg, due to infection. Dr. Sluder was 
sixty-three. 

Instead of the formal single year in the St. Louis City Hos 
pital, the training school which has produced so many of our 
best general and special surgeons, Dr. Sluder had four. He 
could easily have practiced as a general surgeon when he left the 
hospital, but he elected instead to spend six years in general med- 
icine with Dr. W. E. Fischel, then in the businest period of his 
distinguished career. Therefore when Dr. Sluder went to Eu- 
rope for special training in rhinology and laryngology he was 
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already a fully developed physician and surgeon with a record 
of successful accomplishment. He was already a_ successful 
teacher, a function he prized to the end of his days because it 
multiplied his usefulness to his fellows and to his community. 
His foreign training was exacting and laborious. Original 
work on the physiology and minute anatomy of the larynx 


brought to him the high regard of his instructors. He said he 


did not see a patient for ten months. His early work was all in 
the laboratory. When he returned to St. Louis to enter his spe- 


cialty he had in mind not the mere acquisition of patients and 


the development of a lucrative practice. These came to him as 
a matter of course. He knew he had capacity to solve some of 
the most intricate problems in rhinology and laryngology, and he 
diligently pursued such anatomical and physiological studies as 
he knew would best equip him for the work. He always had a 
problem in process of solution, for he never rested. Even when 
on “vacation” at Harbor Point, he carried his books and manu- 
scripts, often in the quiet of his den getting the opportunity to do 
thinking which his busy life at home forbade. 

So the substantial advance he brought to us in knowledge 
of the tonsils, the neurology of the paranasal sinuses, the hyper- 
plastic bone changes, the swallowing reflex, the vacuum headache 
(worked out with Dr. Ewing), and the extended influence of 
the nasal ganglion, were the product of a cultured mind dis- 
ciplined to laborious and continuous effort. Sluder’s neuralgia 
is now well known, as is also the change at times brought about 
in the optic discs by sinus disease. 

His manual training led him to devise special instruments 
to carry out specific procedures. The Sluder tonsillotome is 
based on a keen anatomical observation, coupled with a trained 
mechanical sense. He early recognized the principles of the light 
reflex in searching the nose and throat for obscure lesions, so he 
practically reproduced sunlight at each of his work-tables by 
means of a specially devised arc lamp. 

Only those who worked with him (and some patients) real- 
ized the enduring patience with which he pursued his search for 
lesions. It was not unusual for him to keep a patient all day, 
making and recording observations twenty or more times. He 
was equally relentless with himself in his pursuit of truth and 
did his work so painstakingly that the courage of his convictions 
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rested on a very solid foundation and never gave way when 
bombarded by criticism. 

Latterly his restless zeal impelled him toa study of the svm 
pathetic nervous system, about which little is known, His most 
vivid expressions of impatience over the illness which began in 


Boston two or more years ago were brought out because he could 


not pursue these studies he had mapped out and which he felt 


competently trained to follow. He was unperturbed when the 
Fellows of the Association could not at the time accept his opin 
ions, for he never presented a hastily prepared paper just for 
the sake of appearing on the program, and he scorned those who 
did. When he read or published a paper it was based on an ade 
quate number of carefully checked observations and was ready 
to be added to the textbooks of his subject. 

Such was Dr. Sluder in the field of science, an honest and 
diligent observer who kept his mental feet solidly on the ground 
of general medicine and whose broad general training, special 
training, and common sense made him a leader amongst men ot 
foremost talent. Such men are rare. We shall not soon see 
his like again, and though he has left us a glorious heritage, we 
regret that he was not spared to enjoy the tributes he so fairly 
earned, growing with the vears. 

Dr. Sluder was indefatigable in the pursuit of knowledge 
concerning his work. He was a frequent contributor to periodical 
literature, some fifty titles being listed in English and German 
journals. In addition to this, he was the author of three mono 
graphs: “Concerning Some Headaches and [ye Disorders of 
Nasal Origin,” 1918; “Tonsillectomy by Means of the Mandible 
and a Guillotine, with a Review of Collateral Issues,” 1923; 
“Nasal Neurology, Headaches and Eve Disorders,”’ 1927. 


Dr. Myles Standish 


Dr. Myles Standish was born in Boston, Massachusetts, 
October 17, 1851, and died on June 26, 1928. 

He was educated at Bowdoin College, where he took his 
A. B. in 1875, and his A. M. in 1878. He graduated from Har 
vard Medical School in 1879. He also had an honorary S. D. 
from Bowdoin College in 1910. 

His earlier medical career included an internship at Carney 
Hospital in 1879-80, postgraduate work at the University of 
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Berlin in 1880-81, and a house surgeonship at the Massachusetts 





eve and [ear Infirmary, 1881-83. He had been Assistant Surgeon 





in the Massachusetts General Hospital, the Boston City Hospital, 





and the Carney Hospital, 1892-1913, and Assistant Surgeon ot 






(ophthalmology at the Massachusetts I:ve and [car Infirmary, 












IXS8-92, while at the same institution he became Ophthalmic Sur 





reon, 1892-1913, and consulting surgeon, 1913. At the Harvard 


~ 


\ledieal School he was Assistant in | phthalmology 1892-1901, In 





structor, 1901-04, Assistant Professor of Ophthalmology, 1904-09, 


ClO 
| 






Williams Professor of Ophthalmology, 1909-14, and [emeritus 


, 
Professo. Prom 






1914.) He retired as Captain on the Ambulance 






M. V. M. in 1891 and be had been in the United States Medical 





Reserve 





1 


Dr. Standish 





sa frequent contributor to medical journals. 





He was a member ot the Massachusetts Medical Society, the 
\merican Medical Association, the New England Ophthalmolog 


ical Society, the \merican (phthalmological Society (of which 







he was President in 1912). He retired trom practice some vears 






Dr. Lewis H. Taylor 












Lewis H. Taylor, born July 29, 1850, at Taylorsville (now 


V1 







Washington's Crossing), Bucks County, Pennsylvania, died at 
Wilkes-Barre, Pennsylvania, November 5, 1928. He was the son 
of Samuel Bb. and Margaret H. (Baker) Taylor, of old Quaker 






stock, who were among the settlers of the present site of Tacony, 





Pennsylvania, in the latter part of the seventeenth century. 
| 





In 1877 Dr. Paylor entered the School of Medicine of the 





University of Pennsylvania, receiving the degree Doctor of Med- 






icine in 1880, the subject of his graduating thesis being “The 





\Miscroscope and the Busy Practitioner.” That summer he took 





special work in ophthalmology and otolarvngology in’ Philadel- 
} | : S! 


phia, and later, 1883-84, studied in Vienna. From 1885 to 1894 






e was medical inspector of the Pennsylvania State Board of 





Health. He was President of the Luzerne County Medical Soci- 





etv in 1885, ot the Medical Society ot the State of Pennsylvania 






in 1912, and was chairman of the Section on Ophthalmology of 





the American Medical Association in 1906. In addition, he was 





a member of the Lehigh Vailevy Medical Association, of the 
Philadelphia Pathological Society, of the Medical Club of Phila- 






delphia, of the American Academy of | phthalmology and Oto- 
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laryngology, of the American Ophthalmological Society, of the 
American Otological Society, and of the American College of 
Surgeons. At the time of his death he was Librarian of the Lu- 
zerne County Medical Society, having been founder of the library 
and its patron since 1893. He was the first resident physician 
to be appointed for duty at the Wilkes-Barre General Hospital, 
had been Ophthalmologist on the staff and President of the Board 
of Directors. 

In 1891 he received the degree Master of Arts from Lafay- 
ette College. 

Dr. Taylor married Emily Beard Hollenbeck of Wilkes- 
Barre, on June 4, 1884. The widow and one daughter survive. 


Dr. Tavlor was author of the following: 


“Report of the I pidemic of Typhoid Fever at Plymouth, 
Pa.” (1885) 

“Typhoid Fever and Impure Milk” (1892) 

“Typhoid Fever in Wilkes-Barre, Pa.” (1889) 

“The Medicinal Specialist” (1901) 

“A Case of Foreign Body Driven Through the Tissue of the 
Nose Into the Orbit—Recovery” (1886) 

“Ocular Troubles as Influenced by Nasal Disease” (1888) 

“A Severe Case of Quinsy in a Child Eight Months Old” 
(1890) 

“A Case of Brain Tumor with High Grade Choked Dise— 
Autopsy” (1891) 

“Caries of the Wall of the Auditory Canal” (1891) 

“Symmetrical Dislocation of Both Lenses Upward and Out- 
ward—Congenital” (1893) 

“Conservative Treatment of Wounds of the Eyeball” (1894) 

“Address in Otology” (1895) 

“Shot Gun Wounds of the Eye” (1896) 

“Mastoid Disease” (1899) 

“The Operation of Couching Performed by a Mule” (1902) 

“Treatment of Suppurating Ulcers of the Cornea” (1904) 

“A Case of Steel in the Eyeball which the Haab Magnet 
Failed to Remove” (1906) 

“Commencement Address, Wilkes-Barre City Hospital” 
(1923) 

“Some Old Books and Their Owners” (1920) 

“Our Library” (1925) 

“Dr. William Beaumont” (1927) 


The members, in memory of the departed, stood in silence 
for one minute. 
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UNFINISHED BUSINESS: 

Dr. W. H. Witper: The Committee on Optics and Visual 
Physiology would like to have a vote of the Academy, an endorse- 
ment of the report and adoption of the recommendation in re- 
gard to measurements. Such an endorsement at this time will aid 
us very much in gaining the cooperation of the Bureau of Stand- 
ards which we very much desire. 

Dr. W. B. Lancaster: I move that the Academy approve 
of the suggestion of the Committee that vision be measured by 
the metric system. (Motion seconded by Dr. E. C. Ellett and 


carried ). 


BY-LAW CHANGES: 
Proposal No. 1 


It has been well known for some time that the scheme of 
carrying on the financial part of the Academy could be improved 
upon, although we seem to have a fair credit balance in our 
reserve. At the Detroit meeting, a committee was appointed to 
devise a financial scheme. This involved the following changes 
in the By-Laws, which are submitted at this time. 

Article 4, The Treasurer. Strike out the entire old para- 
graph and substitute the following: 

“He shall collect all money due the Academy and deposit 
same to the Academy account.” 

The method of withdrawing these funds for expenses or 
investment is detailed in the appended financial plan. 

1. Single bank account where monies are collected. 

2. All expenditures must be authorized by the Council before 
incurred, except that regular current expenses and small accounts 
originating at conventions may be paid and approved at the next 
Council meeting. 

3. All bills to be paid by check with signature of both Sec- 
retary and Treasurer. 

4. Monthly financial statement sent to the President, Treas- 
urer, and members of the Council. 

5. An annual audit by an expert Auditor. 


Investments 


1. The President, Treasurer, and Secretary to constitute the 
Investment Committee. This committee to be limited in its choice 
of investments to those securities which would be acceptable in 
trust accounts. (Note): (This would mean bonds of the Gov- 
ernment, State and certain municipalities. Most trust companies 
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recognize certain bonds of large corporations and occasionally a 
first mortgage on real estate. ) 

2. All securities belonging to the Academy to be held by a 
suitable trust company, which will collect all interest and deposit 
it to the Academy account. No security to be sold or exchanged 
without the consent of the entire Investment Committee. 

Dr. W. H. Witper: I move that the deliberations of the 
Finance Committee be a matter of Unfinished Business for next 


year. (Motion seconded and carried). 


Proposal No. 2 
Increase the number of active Fellows on the Couneil from 
three (3) to four (4), each to serve for a period of four (4) 
vears instead of three (3) years. 


Dr. A. J. Bepett: I move the adoption of Proposal No. 2. 


( Motion seconded and carried. ) 


Proposal No. 3 


When a member is elected to Fellowship in the Academy 
with the certificate of one of the national examining boards, he 
will be classified in the official membership list of the Academy 
as practicing the specialty for which he holds the certificate, and 


shall not be classified as both ophthalmologist and an otolaryn 
gologist until he shall have received the certificate of both Boards. 

Dr. W. H. Wicper: I move the adoption of Proposal No. 3. 
( Motion seconded ). 

Dr. E. C. Ettetr: I move to amend the Proposal so that 
it will apply to all present members of the Academy as well as all 
future members. (Amendment seconded). 

Dr. T. E. CarmMopy: If you list them that way there will 
be a number of members who will not be listed because they do 
not have their certificate. 

(Vote on the amendment, lost. Vote on the original mo 
tion, carried by rising vote). 

Dr. W. P. Wuerry: Relative to Proposal No. 1, the con 
ducting of the business of the Academy. The Academy is now 
so large that it is in the “big business” class. Changes in the 
method of conducting our finances were proposed last year in 
St. Louis, but it has seemed wise to the Council at this meeting 
that before definite changes are made that might perhaps seem 


proper at this time but in their operation may prove to be no 
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better than those now in use, and since it is recognized that 
doctors are not particularly good tinanciers, it would be well to 
authorize, and the Council has authorized, the employment of a 
competent auditor in Chicago, and has appointed a committee 
consisting of Dr. Wilder, Dr. Large and myself, to meet with 
this auditor and an officer of some trust company, and together 
work out a good business-like system or method of handling the 
finances of this society. Because of that action the Council has 
asked that the vote on Proposal No. 1 be held over until after 
this committee has had its meeting, worked out its program, and 
is ready to report. The Council also wishes that something be 
in the program for next year authorizing a change of By 
to that effect, so that when it comes up for action next 
an be put into effect immediately. With that in view, 

lor. Wilder will offer a motion. 


De. W. H. Witper: I move that the Council be authorized 


by this society to revise its Constitution and By-Laws in accord 


ance with the statement vou have just heard, incorporating these 
different items on which vou have voted, and in order to facili- 
tate that, to give the Council authority to notify each of the mem- 
bers at least thirty days before the next meeting, so that when it 
comes up for vote at that time it can be settled. (Motion sec- 


onded by Dr. Spencer and unanimously carried by rising vote). 


NEW BUSINESS: 
Presession Volume 


Dr. W. P. Waerry: | did not care to talk upon the Pre 
session Volume because | may be prejudiced. This is my personal 
opinion and in no way represents the Council, or any of the 
committees, nor does it represent the thought of any organized 
group in this body. My personal opinion is first that the Preses- 
sion Volume is an expense hardly warranted by the good that 
accrues therefrom and secondly it entails a tremendous amount 
of work. Much of the work that has been done on the Presession 
Volume this year has been gratis, and it would be unreasonable 
to assume that the task of preparing this volume next year can be 
put over on the basis of love. Furthermore, I feel that an author 
approaching a meeting such as this, with a paper that has been 
written months previously, and already published, presents the 


subject matter in a less interested way than if it had been more 
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recently prepared and was entirely new to his audience. I am 


intensely interested that the programs be of the utmost profit to 


those in attendance at the meetings, therefore, my conclusion is 
that from all viewpoints the presession volume is a needless ex 
pense, a liability rather than an asset, and that it retards, rather 
than increases, attendance and interest at the meeting. 

Dr. ALLEN GrEENWoopD: I planned to come here this eve 
ning and be one of a very small minority that opposed the Pre 
session Volume. I am glad to see that some of the otolaryngol 
ogists are with me. 

I would like to have the President ask for a showing of 
hands of everyone who read the Presession Volume from cover 
to cover. There are a few, but less than half of those here. 

I feel that in a society such as this a Presession Volume is 
inadvisable. I believe it lessens discussion. I also feel the dis 
cussion noted in the past two days did not in any way measure 
up to that which we have had formerly, and I think it is owing to 
the Presession Volume. | like to come to these meetings and have 
an author get up and present his subject freshly. 1 did not read 
the Presession Volume for that reason. I want to listen to what 
a man has to say without prejudice; then I am ready to get up 
and discuss it. I would much rather read the transactions than 
the Presession Volume. 

Dr. Lutner C. Peter: It is strange that we can look at 
this subject with such very different eyes. My reaction to the 
Presession Volume is that when we are enabled to read these 
papers quietly, as I think most of us do, at least those in which 
we are interested, we can come to the society with better prepara- 
tion in the matter of discussion than when we listen to a paper 
which may be well presented, or indifferently presented, and 
which we would like to discuss, but we are not able to express 
ourselves as we would like. With the paper before us we can 
look up our records in support of certain points which the author 
may make, or to correct some ideas which we think should be 
corrected in the presentation of the paper. I cannot feel that 
an author is stale on his subject because it requires infinitely more 
preparation to present a subject correctly in ten minutes than to 
read a paper which will probably cover twenty minutes. If an 
author can summarize his paper, as he should, in ten minutes, 
he will hold our attention even better than if he spent twenty 
minutes in a rambling way covering the ground. 
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The Section on Ophthalmology of the American Medical 
Association has been accustomed to a Presession Volume tor 
some years, and | doubt very much whether very many members 
would vote to abandon it. 

The question of sending letters and telegrams to get these 
papers in can also be considered. | am speaking from experience 
with our former methods. When we used the abstract system 

rm obliged to send telegrams and letter and more letters in 

get in the short abstracts. In other words, this part 

program is exactly the same as under the old abstract 
system 

As to the expense, there has been no definite calculation of 
the acutal expense of this Presession Volume. If it is systemat- 
ically arranged the form can be set up and carried over, just as 
we did at the International Congress held in Washington some 
vears ago, with a comparatively small added expense for the 
Transactions. The cuts must be the same, but I honestly believe 
that our actual expense so far as this volume is concerned would 


not exceed fifty cents per member when it is actually analyzed. 


Dr. W. P. Wuerry: For Dr. Peter’s benefit let me say that 
we have already paid approximately $2100.00 on the Presession 
Volume and Transactions, of which $980.08 has been charged to 
the Presession Volume and the balance to the Transactions. The 
charge of $980.00 consisted entirely of stock, cover, and the 
things that enter into the Presession Volume; the balance charged 
against the Transactions covers set-up, proofing and changes in- 
cident to proofing, cuts, etc. The cost of mailing the Presession 
Volume was approximately $224. 


Tue Presipent: The members of the society must realize 
that the discussion of this topic could go on indefinitely. The 
Chair feels that both sides have presented their arguments clearly, 
and that the best way to settle it is for the members to express 
their wish one way or the other. If someone will make a motion 
either to discontinue or to continue the Presession Volume it will 
bring the question to a head. 

Dr. SAMUEL R. SKILLERN: I move that we discontinue the 
Presession Volume. (Motion seconded, but lost). 


Dr. Ross H. SkKILLERN: I happened to be at the meeting of 


Council when this discussion took place. It seemed to be absolutely 


divided between the otalaryngologists on the one side and the oph- 
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thalmologists on the other. The otolaryngologists did not want the 
Presession Volume continued, and the ophthalmologists did. The 
ophthalmologists in the American Medical Association have had 
it right along with great success, | understand. As you may 
recall, some years ago we tried it for one year and that was the 
end of it. It seems to me that the otolaryngologists do not want 
it. It is perfectly all right for the ophthalmologists to have it, 


but why should they compel us to take it if we do not want it? 


I will therefore move that the ophthalmologists be permitted to 


have their Presession Volume, and that the otolarvngologi g 


it up. 


THe Presipent: The Chair with 


speaker out of order. 


Election of Members 


Dr. W. P. Wuerry: The following new members have been 


approv ed by the Council: 


Adkins, George Ili, Jackson Infirmary, Jackson, Miss., ALR. 

Amano, Kagevas Wat, 502 Woodland Terrace, Philadelphia, Pa., 
ALR. 

Anthony, Daniel Harbert, 1720 Exchange Bldg., Memphis, Tenn., 
( p. 

Atkinson, Thomas [:rnest, Coronado Bldg., Greeley, Colo., ALR. 

Barkan, Otto, 490 Post St., San Francisco, California, Op. 

ALR. 

Beideman, Joseph Ellsworth, 24-28 Montgomery Trust .\rcade, 
Norristown, Pa., Op. 

Bolotow, Nathan A., 224 Thayer St., Providence, R. I., ALR. 

Brawner, Leon Edward, 157 Forrest Ave., N. E., Atlanta, 
Georgia, ALR, 

Bredlau, Ernest A., 2753 West North Ave., Chicago, Ill, ALR. 

Briant, Thomas Ernest, Colbeck Clinic Bldg.. Division St., Wel 
land, Ontario, Can., ALR. 

Carter, John M., 1613 David Whitney Bldg., Detroit, Mich., ALR. 

Cave, Linus S., 608 E. Genesee St., Syracuse, N. Y., ALR. 

Childers, Robert Jefferson, 604 Park Ave., Plainfield, N. J., ALR. 

Codd, Alphonso N., Paulsen Medical and Dental Bldg., Spokane, 
Wash., ALR. 


Colbert, Robert Martin, 160 W. 87th St.. New York. N. Y.. ALR. 
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Collier, George Benjamin, 1317 Whitney Bldg., New Orleans, 
La., ALR. 
Cone, Alfred Jared, 404 Laurel Bldg., Muscatine, lowa, ALR. 






Constans, George Maurice, Quain and Ramstead Clinic, Bis 
marck, N. D., Op. 

Crane, Walter Raymond, 907 Chapman Bldg., Los Angeles, Cal. 
ALR. 

Davidson, Morris, 210 W. 70th St., New York, N. Y., Op. 

Dean, Arthur Clark, Wallace Blk., Crookston, Minn., ALR. 

Dixon. Fred Willis, 1029 Rose Bldg., Cleveland, Ohio, ALR. 

Dlugasch, Louis, 110 E. 36th St., New York, N. C., ALR. 

Duncan, Robert Austin, 339 Amarillo Bldg., Amarillo, Texas, 
ALR. 

Dver, Benjamin G., Ames, Towa, ALR. 

Dver, Wallace Curtis, 207 Cleveland Life Bldg., Evansville, Ind., 
ALR. 

Fowlkes, John Winston, 30 West 59th St., New York, N. Y.., 
ALR. 

Gamble, Richard Cotter, 30 N. Michigan Ave., Chicago, IIl., Op. 

Geiger, Arthur Henry, 1725, 25 FE. Washington St., Chicago, 
\LR 

Call, Wilham Davis, 323 Medical Arts Bldg., San Antonio, Texas, 
OALR. 

Goldstein, Isadore, 1060 Park Ave., New York, N. Y., Op. 

Good, William Murray, 63 Center St., Waterbury, Conn., Al 

Goode, Edward Allan, 239 Sanford Ave., Flushing, N. Y., AL 

(sordon, Glenn G., Baker Oregon, ALR. 

Gowen, Francis V., 2033 Pine St., Philadelphia, Pa., ALR. 

Gowen, George Robert, 306 Baker Bldg., Walla Walla, Wash., 
ALR. 

Greear, James Noah, 1740 M St.. N. W., Washington, D. C., Op. 

Gresser, Edward Bellamy, 39 Fifth Ave., New York, N. Y., Op. 

(srittey Edward Waddy, 1625 Main Blvd., Houston, Texas, ALR. 

Gunn, Milus Liddell, Smith Bldg., Harlan, Kentucky, ALR. 

Guttman, Melvin Reese, 2551 N. Clark St., Chicago, Tll., ALR. 

Haessler, F. Herbert, 120 EF. Wisconsin Ave., Milwaukee, Wis.., 


























O 
p- 
Hanson, William Ludwig, 318 Murphy Bldg., East St. Louis, TIL, 
ALR. 





Haralson, Charles Herndon, 816 Medical Arts Bldg., Tulsa, 
Okla., Op. 
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Harris, Thomas Jefferson, 104 E. 40th St., New York, N. Y., 
ALR. 

Harter, John Howard, 320 Stimson Bldg., Seattle, Wash., ALR. 

Hobart, Carl, 626 Metropolitan Bldg., St. Louis, Mo., Op. 

Hofling, Charles A., 707 Race St., Cincinnati, Ohio, Op. 

Hoople, Gordon D., Medical Arts Bldg., Syracuse, N. Y., ALR. 

Horn, Walter L., 1040 Park Ave., New York, N. Y., ALR. 

Howe, Spencer S., Bellingham, Washington, ALR. 

Hughes, Wendell Lochead, 20 E. 53rd St., New York, N. Y., Op. 

Hunt, Westley Marshall, 33 E. 68th St., New York, N. Y., ALR. 

Irvine, Robert Steele, 490 Post St., San Francisco, Calif., ALR. 

Jarvis, DeForest Clinton, Quarry Bank Bldg., Barre, Vermont, 
ALR. 

Jenkins, Mike Clemont, 223 S. Main St., Pratt, Kansas, ALK 

Josephson, Emanuel M., 993 Park Ave., New York, N. Y., ALR. 

Keefe, William John, 110 East Sidney Ave., Mount Vernon, N. 
Y., ALR. 

Knowlton, Charles Davison, 520 Commonwealth Ave., Boston, 
Mass., ALR. 

Lamb, Harry Howe, American Bank Bldg., Davenport, Iowa, 
ALR. 

LeWin, Thurber, 112 Linwood Ave., Buffalo, N. Y., Op. 

Lingeman, Edward Laurel, 406 Pennway Bldg., Indianapolis, 
Ind., ALR. 

McCullough, Clarence Joseph, 625-35 Washington Trust Bldg., 
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McDavitt, Bertha Schenck Stecker, Woodson F-ye, Ear, Nose and 
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Oast, Samuel P., 30 East 40th St., New York, N. Y., Op. 

Orr, Adrian V. B., 525 Welsh St., Chester, Pa., ALR. 
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St., Cleveland, Ohio, Op. 

Runk, Roxette Landis, Washington Sanitarium and Hospital, 
Takoma Park, Washington, D. C., ALR. 

Samuels, Bernard, 57 West 57th St., New York, N. Y., Op. 

Sanders, John Gillis, Park Bldg., Mobile, Ala., ALR. 

Schwartz, Virgil Joseph, 507 Physicians and Surgeons Bldg., 
Minneapolis, Minn., ALR. 

Shuster, Benjamin Harrison, 1717 Pine St., Philadelphia, Pa., 
ALR. 

Sidwell, Clarence Edward, Longmont, Colorado, ALR. 

Smith, Carroll L., Paulsen Medical and Dental Bldg., Spokane, 
Wash., OALR. 
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Warner, Robert Jay, 320 Doctors Bldg., Nashville, Tenn., Op. 
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Wolf, Samuel, 55 E. Washington St., Chicago, IL., Op. 
Woodward, Fletcher Drummond, Box 162, University, Va., ALR. 
Ziegelman, Edward Frank, 273 B St., San Mateo, Calif., ALR. 
Adler, Francis Heed, 313 S. 17th St., Philadelphia, Pa., Op. 


Aronson, Sidney S., 23 FE. Ohio St., Indianapolis, Ind., ALR. 
d 


Baeseman, R. Winfield, 928 Clinton St., Philadelphia, Pa., ALR. 

Cardwell, Edgar Parmele, 12 Central Ave., Newark, N. J., ALR 

Constantinople, Panagiotes Stavros, 1801 Eye St., N. W., Wash- 
ington, D. C., ALR. 

bert, Edwin C., Naval Dispensary, Washington, D. C., ALK. 

Fowler, Robert Henry, 153 FE. 62nd St., New York, N. Y., ALR. 

Fraser, Robert C., 940 Military St., Port Huron, Mich., ALR. 

Hedrick, Harold B., 910 Rialto Bldg., Kansas City, Mo., ALR. 

King, George L., Jr., 537 FE. Market St., Alliance, Ohio, ALR. 

Koebbe, Ezra Baldwin, Columbus, Nebraska, ALR. 

Odeneal, Thomas Helm, 234 Cabot St., Beverly, Mass., OALR. 

Parramore, James Buchanan, 322 St. James Bldg., Jacksonville, 
Fla., ALR. 

Peery, Vance Price, Kinston, N. C., ALR. 

Pinkerton, Forrest Joy, 46 Young Bldg., Honolulu, Hawaii, 
OALR. 

Potter, Allen B., 3725 S. Kingshighway, St. Louis, Mo., ALR. 

Rucker, Charles Wilbur, 910 Donaldson Bldg., Minneapolis, 
Minn., Op. 

Simon, Frederick C., 914 Arcade Bldg., St. Louis, Mo., ALR. 

Weaver, John ©., Shenandoah, lowa, ALR. 

Weymann, Morie Frederick, 2007 Wilshire Blvd., Los Angeles, 
Calif., Op. 


On motion of Dr. Wherry, duly seconded, the above candi- 
dates were declared members. 

Dr. ALLEN GREENWOOD: I move a rising vote of thanks to 
Dr. Charlton, head of the local committee, and to all those who 
aided him in giving us such a wonderful time in Atlantic City. 


(Motion seconded and unanimously carried.) 


Election of Officers 


Dr. E. C. Ettetr: The Council submits the following nom- 


inations for officers for next year: 
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President William H. Wilder Chicago, III. 
President-Elect John F. Barnhill Miami Beach, Fla. 
First Vice-President Frank R. Spencer Boulder, Colo. 
Second Vice-President Fred A. Kiehle Portland, Oregon 
Third Vice-President Robert Sonnenschien Chicago, Ill. 
Executive Secretary W. P. Wherry (Omaha, Nebr. 
Secretary for 
Ophthalmology William L. Benedict Rochester, Minn. 
Secretary for 
Otolaryngology John Myers Kansas City, Mo. 
Secretary for 
Instruction Harry S. Gradle Chicago, III. 
Treasurer Secord H. Large Cleveland, Ohio 
Members of Council: — Fred Stauffer Salt Lake City, 
Utah 
John M. W heeler New York, N. 
John J. Shea Memphis, Tenn. 
J. L. MeCool San Francisco, 
Calif. 
Member of Board for 
Ophthalmic 
examinations Sylvester J. Beach Portland, Me. 
Editor Transactions 

The position of Editor of the Transactions is hard to fill, 
and at the request of the Council, an editorial board, consisting 
of the Executive Secertary and three others, will carry on the 
work of the Editor until a survey can be made and the proper 
man selected to present to you as Editor of the Transactions. 

You have just passed an amendment to the By-Laws pro- 
viding for an extension of the time of service of members of the 
Council to four years instead of three, and electing an additional 
member. The Council has interpreted that to mean that the present 
members of the Council who were elected for three years will 
serve four years, so that no member from the Fellowship of the 
Academy will go off this year. Dr. Stauffer, who is the Senior 
member, will hold an additional year, as well as Dr. Wheeler and 
Dr. Shea, and the Council recommends as an additional member 
to serve for four years, Dr. McCool of San Francisco. 


Dr. A. J. BepELL: I move that the officers whose names 


have been read be declared elected. (Motion seconded and car- 


ried. ) 
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Tue Presipent: The Chair will appoint Dr. Burch to escort 
the President-Elect to the platform. 

Dr. Joun F. Barnuice (President-Elect): Mr. President 
and Members of the Academy: No event in all my life has 
affected me more profoundly than the action you have just 
taken. This, however, should excite no curiosity when we recall 
that the Academy is the largest association of its kind in the 
world—not only the largest, but probably it wields a greater influ- 
ence than any other society in our chosen field of work. There 
fore, to be elevated to the Presidency of a body such as this 1s 
to me almost an overwhelming event. 

There are several things that come to my mind now, one or 
two of which I will mention. In the first place, I feel somewhat 
like one of Shakespeare’s characters—I very greatly desire to 
hold fast to the old friendships which | have made, and to bind 
them to my heart with hoops of steel; and I further desire to 
increase my friendships with the younger men who are coming 
in and who have come in recently, because it is through them 
that we shall receive the enthusiasm of youth which we so much 
need always. 

This election, coming as it does without any solicitation from 
anywhere in so far as I know, as is the custom of this society 
and which should be the custom of all societies, makes the honor 
doubly dear to me. 

I have but one promise, and that is that during the year 
which | shall preside over you, and for all future time as in the 
past, I shall wish to advance the interests of the Academy in so 
far as it is within me. 


Selection of Place of Meeting for 1930 


Dr. E. C. Ettett: The Council recommends as the place of 
meeting for 1930, Chicago, Illinois. 


Dr. A. J. Bepett: I move that the Academy meet in Chi- 


cago in 1930. (Motion seconded and unanimously carried). 


On motion, the Business Session adjourned. 


SECTION ON OTOLARYNGOLOGY 
Friday Afternoon Program 


The Friday afternoon session convened at two-ten, the Pres- 
ident, Dr. Harris P. Mosher, presiding. 
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EXHIBITION OF NEW INSTRUMENTS 


Dr. W. H. Lyman, for Dr. W. D. Black of St. Louis, pre 


sented a tonsil pillar retractor which permits more thorough 


inspection of the tonsillar fossae than has formerly been possible. 


Dr. T. S. Blakesley of Kansas City, presented the new head 
lamp which he had presented to the Section on Ophthalmology. 

Dr. Sidney Yankauer, New York City, presented a pharyn 
geal speculum and a probe used in connection with it—a stiff 
steel probe long enough to go through the instrument. 

Dr. Joseph C. Beck of Chicago presented the instrument for 
removal of adenoids which he exhibited in 1928, advising that it 
had proved to be a failure. 

Dr. William V. Mullin, Cleveland, Ohio, read a paper en 
titled “Salivary Glands—Diseases, Treatment.’’ This paper was 
discussed by Drs. Wilham Mithoefer, Cincinnati, Ohio: T. E. 
Carmody, Denver, Colorado; Lyle S. Powell, Lawrence, Kansas; 
Harris P. Mosher, Boston; and William V. Mullin. 

Dr. Sidney Yankauer, New York City, read a paper entitled 
“Nasopharyngeal Abscess. A Report or 155 Cases: “Tits paper 
was discussed by Drs. Joseph C. Beck, Chicago; Samuel Salinger, 


Chicago; and Sidney Yankauer. 


SYMPOSIUM OF THE ETHMOID: 

The following papers were presented in this symposium: 

“The Surgical Anatomy of the Ethmoidal Labyrinth,” Dr. 
H. P. Mosher, Boston, Mass. 

“Pathology and Diagnosis,” Dr. Ross Hall Skillern, Phila- 
delphia, Pennsylvania. 

“Conservative Treatment of [thmoiditis,” Dr. Samuel Ig- 
lauer, Cincinnati, Ohio. 

“Radical Treatment of the Ethmoid—Intranasal,” Dr. Ralph 
A. Fenton, Portland, Oregon. 

“External Radical Approach—Ethmoidal Sinusitis,” Dr. R. 
C. Lynch, New Orleans, La. 

This symposium was discussed by Drs. Joseph C. Beck, Chi- 
cago; Eugene R. Lewis, Los Angeles, California; John S. Pratt, 
Minneapolis, Minnesota; S. Fineman, New York City; Burt R. 
Shurly, Detroit, Michigan; and Harris P. Mosher and Ralph A. 
Fenton. 

The scientific session of the American Academy of Ophthal- 


mology and ( Mtolaryngology adjourned sine die. 
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405 Citizens Natl. Bank Bldg., Emporia, Kan., OALR 
Tripp, Ira A.(1920)........436 Rose Bldg., Cleveland, O., OALR 
Tripp, Leroy R.........306 Security Bldg., Sioux City, la., OALR 


Tucker, GaprieL( 1923) 

Graduate Hospital, 19th & Lombard St., Philadelphia, Pa., B 
Tucker, James C.(1920)..5151% Court St., Beatrice, Neb., OALR 
TucKERMAN, W. C.(1911)..733 Osborn Bldg., Cleveland, O., Op. 

*TUCKERMAN, W. H... 733 Osborn Bldg., Cleveland, O., OALR 
TURNBULL, F. M.(1916) 
806 Pacific Mutual Bldg., Los Angeles, Cal., ALR 
*TuRNER, H. H.(1914), 902 Professional Bldg., Pittsburgh, Pa., Op. 
TURNER, Ouiver W.(1909).Masonic Temple, Augusta, Me., OALR 


U 


*UpHam, Heren F.(1907), 305 3rd Ave., Asbury Park, N. J., OALR 
Uren, C. T.(1919). 537 City Natl. Bank Bldg., Omaha, Neb., ALR 


Urner, M. H.....2600 Union Central Bldg., Cincinnati, O., OALR 
V 

VaIL, Derrick T., Sr........ 24+ E. 8th St., Cincinnati, O., Op. 

Vait, H. H.(1924) 24 FE. 8th St., Cincinnati, O., ALR 


Van Kirk, Frank J.(1920) 
Bellingham Natl. Bank Bldg., Bellingham, Wash., OALR 
VankikkK, V. E.....626 Union Trust Bldg., Pittsburgh, Pa., Op. 
Van Meter, EvGene R.( 1927) 
4473 Washington Ave., St. Louis, Mo., ALR 
Van Poort, G. McD.(1925) 
Young Bldg., Honolulu, T. Hawaii, OALR 
Vegas, Ab. Bese shes side bance 711 3rd St., Louisville, Ky.,. OALR 
pf) ae a re Citizens Natl. Bank, Tyler, Tex., OALR 
Veasey, C. A., Sr.( 1905) 
Paulsen Medical and Dental Bidg., Spokane, Wash., OALR 
Veassy, C. A., Jr.(1927) 
404 Paulsen Medical and Dental Bldg., Spokane, Wash., OALR 
VINSONHALER, F.(1902), Urquhart Bldg., Little Rock, Ark., OALR 
i A Gy ee 1702 Broadway, Mattoon, IIl., OALR 
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von Coutpitz, G. THOMSEN 
25 E. Washington St., Chicago, III. 
*Von DER Heypt, Ropert( 1926) 
25 FE. Washington St., Chicago, II. 


WwW 


WaceENeER, Henry P.(1926).Mayo Clinic, Rochester, Minn. 


*Wacers, ArtTHUR J.( 1920) 


1429 Spruce St., Philadelphia, Pa., 
Wacner, Carv B.(1912)....31 North State St., Chicago, IIL. 


Waaner, W. A.( 1927) 
1003 Pere Marquette Bldg., New Orleans, La 


’ALKER, Cuas. C.( 1920), 604 Maccabee Bldg., Detroit, Mich.., 
TALKER, C. E.(1920)....517 Jacobson Bldg., Dener, Colo., 
TALKER, GEO. H.(1927) 172 Main St.. Winona, Minn., 
'ALKER, Herpert S.....30 N. Michigan Ave., Chicago, IIL. 


TALKER, WaAtLpo WessTer( 1928) 


99 Bay State Road, Boston, Mass., 
"ALSH, JoseEpH Marxk(1922) Rapid City, S. D., 
"ARNER, Rost. J.(1929)....Doctors Bldg., Nashville, Tenn., 


"ARREN, WILLIAM C., Jr.( 1928) 


618 Atlanta Natl Bank Bdlg., Atlanta, Ga., 


"ARWICK, Haro_p LyNwoop( 1928) 
913 Med. Arts Bldg., Fort Worth, Te 


"ATKINS, Epwin Drar( 1926) 


1412 Exchange Bldg., Memphis, Tenn., 
Watson, H. D.(1915)....151 Front St., Binghamton, N. Y., 
Watson, James A.......74 S. 11th St., Minneapolis, Minn.., 
*Watson, R. S.(1923)......Graebrier Bldg., Saginaw, Mich., 


*Wavau, J. M., 


Cleveland Clinic, Euclid Ave. at 93rd St., Cleveland, ©.., 
*WEAVER, JOHN ©.( 1929) .608 Sheridan Ave., Shenandoah, Ia., 


*WeaverR, T. W.(1914)..201U% N. Main St.. Wichita, Kan.. 


WesBeER, HENRY CHARLES( 1928) 


1346 Chestnut St., Waukegan, IIl., 
*Weep, Harry M.(1908) ..196 Linwood Ave., Buffalo. N. Y.. 
Weeks, Joun E...Dunthorpe Rt. 8, Portland, Ore., Retired, 


*WeEks, WesBB W.( 1923) 


20 E. 53rd St.. New York Citv, N. Y.., 
*Wein, E. P.(1920) Wilson Bldg., Clinton, Ta., 


, Oe a eee 3503 Prytania St., New Orleans, La., ; 


*WEINBERGER, NELSON S.(1928) 
Robert Packer Hospital, Savre, 


Pa 
WeErNsTEIN, M. A.(1927), 1309 Spruce St., Philadelphia, Pa.., 
I 


» 


WEISSER, E. RAL Pee ee,” 806 May Bldg., Pittsburgh, 
We tcu, Ropert S. G.(1921) 


46 State St. Circle, Annapolis, Md., 
*WeLLs, Davip W.(1908), Hotel Westminster, Boston, Mass.., 


a., 


a., OALR 


ALR 
Op. 


OALR 
( Ip. 
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We tts, Geo. S.........8 E. Arrellaga, Santa Barbara, Cal., ALR 
WE Ty, C. F.(1926) 210 Post St., San Francisco, Cal., BF 
*Wencke, Cart G., Battle Creek Sanit., Battle Creek, Mich., / 
*WenpveL, J. S.(1922) 
744 David Whitney Bldg., Detroit, Mich., : 
Wessets, ANDREW B.( 1929) 
Medical-Dental Bldg., San Diego, Cal., 
WESTLAKE, SAMUEL B., Beaumont Med. Bldg., St. Louis, Mo., 
WETHERBEE, CHraries( 1926) 
Booth Bldg., Twin Falls, Idaho, OALR 
*WryMANN, M. F.(1929) 
2007 Wilshire Blvd., Los Angeles, Cal., Op. 
WHatcen, Epwarp Josern( 1928) 
750 Main St., Hartford, Conn., ALR 
Wretan, G. L.(1925)....2100 Walnut St., Phildelphia, Pa., ALR 
WHEELER, ERNEsT C....... Townsend Bldg., Tacoma, Wash., OALR 
*WHeEELER, J. M.(1920), 30 W. 59th St... New York, N. Y., 
Wueecer, Merritt W...1027 Lowry Bldg., St. Paul, Minn., 
*Wruerry, W. P.(1910), 1500 Med. Arts Bldg., Omaha, Neb., 
Wuisnant, A. M...517 Professional Bldg.. Charlotte, N. C.., 
Wuitaker, J.(1917).. 905 Congress Bldg., Miami, Fla., 
Wuite, Cuas. P...507 Citizens Bk. Bldg., Wilmington, Del., 
Wuirte, E. Hamirtton(1912) 
1610 Sherbrooke St... W. Montreal, Can., / 
Wuite, WitttAM Beverty( 1928) 
813 Gurley Bldg., Stamford, Conn., OALR 
Wiener, Atrrep( 1909), 550 Park Ave... New York, N. Y.,OALR 
*WHIENER, MEYER..... 900 Carleton Bldg., St. Louis, Mo., Op. 
*Wicctn, Wm. I.(1929)......202 Central St., Lowell, Mass., ALR 
Witpeur, Epwarp P. 
Kalamazoo Trust & Sav. Bk. Bldg., Kalamazoo, Mich., OALR 
*Witper, Wa. H.(1896), 122 S. Michigan Blvd., Chicago, II1., Op. 
Witiiams, Horace J.( 1922) 
5908 Green St., Germantown, Philadelphia, Pa., ALR 
*Wirtttams, M. M.(1927) 
Medical Arts Bldg., Scranton, Pa., Op. 
WirtirAms, W. C.(1906)......Jefferson Bldg., Peoria, Tl. 
Wituiams, Watton H.( 1921), Castell Bldg., Middletown, O., 
Wixtison, Westey W.( 1928) 
2204 Eaton Tower, Detroit, Mich., C 
WiINDHAM, Ropert Epwarp( 1928) 
234 W. Beauregard Blvd., San Angelo, Texas, OALR 
Wincer, Ira B.(1927)........225 Michigan St., Toledo, O., OALR 
FWHONTER, GreorGe E.( 1921) 
409 McBride Bldg.., Jackson, Mich., OALR 
*Winter, Joun A.(1923)....205 W. 2nd St., Duluth, Minn., 
Wise, Rater ©. CIGT4) . 0.065.054 News Bldg., Mansfield, O., 
Wo tp, K. C( 1924) 
1027 Lowry Med. Arts Bldg., St. Paul, Minn., OALR 
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Wo tr, SAMUEL(1929)...55 E. Washington St., Chicago, IIl., Op. 
*Worre, CLlaupe T.(1916)...Heyburn Bldg., Louisville, Ky., OALR 
*Wotre, Otis R.(1919) 

415 Masonic Temple, Marshalltown, Ia., OALR 

Woop, Dovetas R. 

Medical Arts Bldg., Minneapolis, Minn., OALR 
*Woop, Eart LeRoy(1928)..33 Lincoln Park, Newark, N. J., ALR 
*Woop, V. VisscHerR( 1928) 
201 Beaumont Medical Bldg., St. Louis, Mo., ALR 

Wooprvrr, Freperick E., Metropolitan Bldg., St. Louis, Mo., Op. 

Wooprurr, H. W............500 N. Ottawa St.., Joliet, Hl., OALR 
*WoopruFF, T. A.......Mercer Bldg., New London, Conn., Op. 
*WoopRUFF, WALTER STUART( 1927) 

421 Huguenot St.. New Rochelle, N. Y., ALR 

Woops, R. H.................Neustadt Bldg., La Salle, IIl., Op. 

Woopson, BURBANK PaLMER( 1928) 

Woodson Eye, Ear, Nose & Throat Hosp., Temple, Tex., OALR 
*Woopson, J. M.(1914) 
Cor. Avenue G and Fifth, Temple, Tex., OALR 

Woopwarp, F. D.(1929)......... Box 162, University, Va., ALR 
*WoopwortH, Wma. P.( 1927) 

1424 Maccabees Bldg., Detroit, Mich., OALR 

J ae a ee Talcott Bldg., Rockford, Ill., OALR 

Wricut, C. Darcy(1921) 

307 Yeates Bldg., Minneapolis, Minn., OALR 

Lo a ee Professional Bldg., Raleigh, N. C., ALR 

Wricat, J. W. M...Hume-Mansur Bldg., Indianapolis, Ind., ALR 

Wricut, Water Warker( 1926) 

143 College St., Toronto, Can., Op. 

) Stimson Bldg., Seattle, Wash., Op. 


WURDEMANN, Harry V., 32( 
.333 Linwood Ave., Buffalo. N. Y., ALR 


*Woertz, W. J. M.(1913). 


_,  5 i? Ree 269 High St., Morgantown, W. Va., OALR 
Y 

*YANKAUER, SIDNEY, 121 E. 60th St.,. New York City, N. Y., ALR 

Yaze_, HerMAN E.......733 Rialto Bldg., Kansas City, Mo., OALR 


Yost, WaLTER Mitton (1928) 
Peoples Bk. Bldg., Rochester, Pa., Op. 
Also Westinghouse Bldg., Pittsburgh, Pa., 
*YounG, CHartes A.(1926) 
Shenandoah Life Bldg., Roanoke, Va., Op. 
*Younc, H. B.(1897) ....204 Jefferson St., Burlington, lowa, OALR 


Z 
*ZEHNDER, A. CHARLES(1919) 
188 Roseville Ave., Newark, N. J., Op. 
Ee Sees 950 Stuart Bldg., Lincoln, Neb., OALR 
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*ZENTMAYER, WILLIAM 
Suite 803, S.E. cor. 20th & Chestnut Sts., Philadelphia, Pa., Op. 
*ZIEGELMAN, Ep. F.(1929)........ 273 B St., San Meteo, Cal., ALR 
Also 384 Post St., San Francisco, Cal. 
*ZINKHAN, A. M.(1920), The Rochambeau, Washington, D. C., ALR 
*ZUBAK, MATTHEW FRANCIS 
Citizens Mutual Trust Bldg., Wheeling, W. Va.. OALR 
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ALABAMA 


BIRMINGHAM 


LS Se eee rer ror rere Te Empire Bldg., OALR 
PRC, TOG Wisi ic dies Kcecius camera The Woodward, OALR 
RMU, PAS Big ccd Fe eekaee aw ee eens 711 Empire Bldg., OALR 
OCH, Bi Wig Perse eandeteceaaced 926 Woodward Blidg., ALR 
MOBILE 
ae Be eee er errr ere Park Bldg., ALR 
MONTGOMERY 
NT TRO, Wiis a sinh hee eee 1115 Bell Bldg., OALR 
Gf. et eee Te eet Ce 401 S. Court St., OALR 
SELMA 
RsRRPATRNCN, BAWMUEE.. 66:6 ovxcconcasanea 902 Alabama Ave., OALR 
PUSCALOOSA 
DTT, Weis tsetse pudceramesacnees 2501 Sixth St., OALR 
ARIZONA 
PHOENIX 
PCR ROG, SOG Bob 6 dic cikendipeewnseses 611 Heard Bldg., OALR 
NE - BEOINE 2 os ik cca Pk aeken Haw eee aed 323 Ellis Bldg., ALR 
SC MANER, WE: Fisk inc cases cahannnaves 605 Goodrich Bldg., OALR 
PRESCOTT 
i ne Seer rere rere rT ere Masonic Temple, ALR 
ARKANSAS 
FORT SMITH 
a: ee eer r er o re Ist National Bank Bldg., OALR 
SOOO. Th. Was c< cnexeeewneamndaion Ist National Bank Bldg., OALR 
Movutton, Everett C........Merchants National Bank Bldg., OALR 
Mounton, Herpert.........Merchants National Bank Bldg., OALR 
HOT SPRINGS 
TI Ma ag sig es as acerca cee Ree ea Dugan-Stuart Bldg.,. OALR 
oe SS are err errr Terre Thompson Bldg., OALR 


LITTLE ROCK 


Cassrvets. DONG ooo vcee cc vend 831 New Donaghey Bldg. 
ae Se rede Donaghey Bldg. 


AE EE A ona 6 ees cana aces Re OD oe Urquhart Bldg. 


et a A es rrr eneere ery pent 20414 Main St. 


OALR 
. ALR 
,OALR 


, OALR 
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ROGERS 
PE Wins 05.4 dees eannas eacauenss 11714 Walnut St., OALR 
CALIFORNIA 
ALTADENA 
eR Ms hha ciens cronewees pieced 1140 Beverly Way., OALR 
ANAHEIM 
NEIGHBORS, CLARENCE A............. 120 S. Los Angeles St., OALR 
LONG BEACH 
SE Fe ee re ree ee ee 114 FE. 7th St.,. OALR 
UME, SOMME The in ce ccc ccecacawnes Pacific S. W. Bk. Bldg... OALR 
LOS ANGELES 
rere ee wee 
RS ee ..607 S. Hill St.. OALR 
ce Cah WEA ci haia md khaas oie 1136 W. 6th St.. ALR 
Crane, WALTER RAYMOND................ 756 S. Broadway, ALR 
EE an unease peda bivees sek’ 1401 S. Hope St.,. OALR 
BPRUESIG, PRANK Bn... 6 ccc k cc ccncccsess cs ccd S. Latens St.. OALR 
I rE ae Sig Chea ean 1930 Wilshire Blvd., Op 
Se, Me Wis oc dccaieceaea cus Medical Arts Bldg., Op 
WENN Baad gba wv wid Sarernmce eae 321 S. Lorraine Blvd., OALR 
ET ee aes we ee 1144 Roosevelt Bldg., ¢ p. 
ES re ee nee eee Brockman Bldg., OALR 
Sa ees arn ..245 Bradbury Bldg... OALR 
EEO POPC TT 610 S. Broadway, OALR 
ag 0 ose & » Ries arenes dee Roosevelt Bldg., ALR 
ON cis 4p agi nine brace bc Wilshire Medical Bldg., Op. 
RS We ksi kd buwawansencadend 806 Pacific Mut. Bldg., ALR 
WeEYMANN, Morte FREDERICK........... 2007 Wilshire Blvd., Op. 
OAKLAND 
Beavpoux, Henry ALEXANDER............. 230 Grand Ave., OALR 
O’Connom, Ropenic PP... . 2... cc ccccccccs 1904 Franklin St., Op 
I TM ok, dine eda be abirage dene $s acco’ 411 30th St.,. OALR 
PASADENA 
Ne eg onc skid eden wi EKs Professional Bldg., OALR 
i Mit cekancinbseadacemes First Trust Bldg.,. OALR 
i Se 65 N. Madison Ave., Op. 
SACRAMENTO 
I i Os a al 1027 10th St., OALR 
er, Meme, FARMING oo sikcidic cc anc wbdce cue 1127 11th St.,. OALR 
SAN DIEGO 
Brown, CHARLES WILLIAM.............-00--- 415 Flm St., ALR 
Ee er Medico-Dental Bldg., ALR 
I ae i i a a I Medico-Dental Bldg., Op. 
aaa OM Cele eal ee ere me 2423 3rd St., OALR 


ED Oe —hlhlUlUllhlhlUl Ue 


ALR 





—— ae 
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WesseEc_s, ANDREW BGENJAMIN..........Medico-Dental Bldg., ALR 
SAN FRANCISCO 
DARKAN. ADOLPH 3 i... 66-c4 vlalsos as Pe pon deden i ne hated 490 Post St., OALR 

DARKAN, HANS. Pe ye Ey 490 Post St., Op. 
BARKAN, OTTO... ne ee A Te ea ee ee 490 Post ot., Op 
BLAME, Ww. Fo. ose edezes ee POETC Cee. 
BROWN. Bh. POLE RANDEI, «otk cacece cee eulees 291 Geary St., Op. 

io: 0: I 2 se ve eeeeeeeeeessee.. Veterans Bureau. OALR 
DOLMAN, PERCIVAL........ 5 cp TE 490 Post St., Op. 
GRAHAM, H. B. wridlincii-onck igs Rrepiace Bo eleea le ale eiagna- o. ohe sneak ae 
(GREEN, A. S - The Green's eve Hospital, ( yp. 
GRVEN, L. D . The Green’s Eye Hospital, p. 
Hepertr, Artuur W. ..450 Sutter St.,. OALR 
IRVINE, RoBerRT STEELE...... wats es 4 se pO ORE St... ALR 
MeCoor, J. 1 #50 Sutter St., Op. 
SELFRIDGE, G. LL ; aaah ee re Se 384 Post St... ALR 
SEWALL. E.-C. late ait cows s eetantord Univ. Hospital, ALR 
We Ty, C. F. ee eee rrr ake ec mee 
ZIEGELMAN, EDWARD FRANK Lend anes «0c Ost Si. Ale 

SAN JOSI 
tc Ne a Se renee ce err. 501 St. Claire Bldg., OALR 
SANTA BARBARA 
Jean, G. W. .. aid ha kedsek, coatattes eee eee 7 KE. Valerio, Op. 
Lewis, J. D eee ac cpstcecces chO® Eatate St. OALP 
MELLINGER, Wo. J...... oe stick Bw. See Se. AL 
je See i Ksaberwsa mae 8 FE. Arrellaga, ALR 
SAN METEO 
EInGeE WAN. Pewat POANE . ik cdi nekscceivewsue: 273 B St., ALR 
SANTA MARIA 
BARD, CHAS. G ; See ce ee 301 FE. Chapel St., OALR 


SANTA MONICA 


Levincoop, H. W. _...327 Wilshire Blvd.. 


SuerMaNn, May. A. Ep....M.C., U.S.A. Headg., Clover Field, 


WHITTIER 
Swrrn, H. A... 2. oo ce csnnsccesesscdhd EB. Piiageipns St, 


COLORADO 


ALAMOSA 


PO EGNNNE.. Cot Be, 2 ed to Sete ds Ache LAO eee 
BOULDER 

ee a kt. ee ee er rn 203 Mercantile Bank Bldg.. 

RU, DR Weti.cs cic cekesesoeeess Physicians Bldg., 


COLORADO SPRINGS 
CmAeWAR, BD, TRPCRRION oon ics csiens  ennun es 402 Burns Bldg., 
SS Se Massy ca aunt acness ....+....+.001 Ferguson Bldg., 
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PamnswortH, BM. A... 0.4. 665065. Creston Heights Sanitarium, OALR 
EE SS A) re ee eee 301 Ferguson Bldg., ALR 
Namen, Rew. Bo... scccsccnciess Exchange Natl. Bank Bldg., Op. 
DENVER 
PERE, 5. TOE ck inccvasctassnanerteceen Republic Bldg., ALR 
SS a eee yee ree 1005 Republic Bldg., OALR 
Re es er ere eres 1005 Republic Bldg., OALR 
Rane, BE. Backs ck vesckoce sas ssencnesncn. st eee Be, a 
PS. a eee ry 424 ng a Bldg., Op. 
gy a 23 Majestic Bldg., OALR 
PEN TAs 6c cctaceceenccak anne 432 Republic Bldg., ALR 
i AR epee Metropolitan Bldg., ALR 
eo) eer rere oe ee E 
Sh a ee ere ee 652 Metropolitan Bldg., ALR 
Ee aera arr Metropolitan Bldg., Op. 
a rere ere rr 110 Metropolitan a ALR 
Ec ech once a eT ewok enw 217 a il Bldg., Op. 
a rrr errr TT Te ere eT ree ee Majestic Bldg.,. OALR 
SE INS, 5659s Kon a bkdeusnwdacepasaea Republic Bldg., Op. 
Ny Re Pre sere Cet rete California Bldg., ALR 
GREENE, LAURENCE W............... 806 Metropolitan Bldg., ALR 
RN WED ig 60004 04 keene seeess 738 Metropoltan Bldg., OALR 
DO IDS 6. veo kekddvn dense s reecnoeel 314 14th St., Op. 
I err ere ne eee Metropolitan Bldg., ALR 
SR ere ere eee ee Metropolitan Bldg., ALR 
DI: Ba Win sw aeinks veer ccesenseese Metropolitan Bldg., ALR 
Oe a Ee errr er re errr 418 Majestic Ble le. Op. 
PT, MN Wane cee ccessmerenness Metropolitan Bldg., OALR 
EE GN EE ee eae a ro ee 209 16th St., Op. 
nck ho cep aa es eks bomen 217 Imperial Bldg., Op. 
a id aed eh hie HAE a Oe Ee tL aes es OALR 
A ES err ree Serer ee eee ee Republic Bldg., Op. 
i isis es beans ssaee Kee 264 Metropolitan Bldg., Op. 
a er Teer er rier Tr rrr ete Republic Bldg., Op. 
ip ce tine we ek hee we 1008 Republic Bldg., ALR 
0 th ee: Jacobson Bldg. , Op. 
GRAND JUNCTION 
Cary, ON ike Deis oe ectiae Cos a ohne ee he te es Canon Block, OALR 
GREELEY 
ATKINSON, THOMAS ERNEST................ Coronado Bldg., ALR 
I CO cane ad wee csasbunes | Park Pl. and 8th St.. OALR 
a i ois ag ae Coronado Block, ALR 
LEADVILLE 
PE, By Gein bbe ccinedvesapevensanes 810 Harrison Ave., OALR 


LONGMONT 


SIDWELL, CLARENCE EDWARD............ Longmont Hospital, / 
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PUEBLO 


PG NE i hist ano wade Bike ese eee Pueblo Clinic., OALR 


PALMER, FRANK E.. a ne P. O. Box 267, OOALR 


TRINIDAD 


Ricure, i. 5... bw ohaleemneeaeee McCormick Bldg., OALR 


CONNECTICUT 


BRIDGEPORT 


DeWitt, Epwarp NICHOLAS................ 836 Myrtle Ave., Op.A 
DOU, SM soi Sec reeetenneoecuaes 836 Myrtle Ave., Op.A 
' DANIELSON 
: rer rere 2s 
HARTFORD 
i i a ee lL me eT 
PRINCE, ALEXANDER L. ; Pereevvrrerer 2 mS 
Sucre, E.. Tesey........ Perec lf. me 
WHALEN, Epwarp J... gale we ows w ate ow ee 
NEW HAVEN 
Fercuson, R. J.... , ....59 College St.,. OALR 
Fiynn, Cuas. T. ; .41 Thumbull St., ALR 
SHEAHAN, Wy. L. errr ....99 College St., OALR 


NEW LONDON 
Wooneurr, Tb. Asnic.cccais dss ceeneicesvas wa «> MeOReet Bay ae 


STAMFORD 
i) ae | re re 813 Gurley Bldg., OALR 
WATERBURY 
Goop, WILLIAM Murray....................-03 Center St., ALR 


DELAWARE 

WASHINGTON 
SONNER, W. F...... pe ee.eee+ +224 Del. Trust Bldg., OALR 
eee, et: Tk vac cnrvusceaes Medical Arts Bldg., ALR 
Wire, Cuas. P.............06..005.000 Citizens Bk. Bide, OAL 


DISTRICT OF COLUMBIA 


WILMINGTON 


Cometamauets, Fo 3... uss sx ceseancws 1801 Eve St., N. W., ALR 
DABNEY, VIRGINIUS. . .. 1633 Connecticut Ave., ALR 
Le ve Perron erere. 927 Farragut Sq., Op. 

FARLEY, JAMES H.. ne ,oserces eke Eye St, WN. W.. ALE 
= ae ee er ee eee Naval Dispensary, ALR 


FLYNN, JAMES A.. 5 1511 Rhodes Island Ave.. N. W..OALR 
Gis, G. BACHE. 06 5.05.. Loneeece es SOM Oe Ot, Is We Ae 
GREEAR, JAMES Noah, Jr................1740 M St., N. W., Op. 
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PERNMING, CAM. ois. iss 666 ewes cee ee ig Be. Weep Ok 

Lamp, Roer. SCOT. . 2... c ccs cssssess.. eteeeenge Court, Op. 

BRTIOCASUM To Bho kok xk cS eecwe seas 1026 16th St., N. W., Op. 

NS Le a re .....-1029 Vermont Ave., Op. 

PRON TOR, TARP Sino doc ockadcesn dda 1424 K St., N. W., Op. 

Runk, Roxette Lanpis...Wash. Sanit. & Hosp., Tacoma Pr., ALR 

SCHLANSER, Major A. E........... Walter Reed Gen. Hosp., OALR 

ee el a a oe 

I ac ian, bad ak & BE te 1801 Eve St... N. W., OALR 

ZIMEMAN, A. Men cn cccccccicccccccccces. OQ Rochambeau, ALR 

FLORIDA 
JACKSONVILLE 

er ee ree ee ee eee Professional Bldg., AIR 

a a oe a a Buckman Bldg., OALR 

PARRAMORE, JAMES BUCHANAN.........322 St. James Bldg., ALR 

I ee es Sa ieemagyer 111 W. Adams St., Op. 

MIAMI 

I ie oi oe ht kona ale et lll Ist Natl. Bk. Bldg., OALR 

SEIS ee eee Pee eee eT 418 Security Bldg., OALR 

Ms nite Sie ealiae aan 1700 S. Bayshore Lane, ALR | 

as CNaC bie bs kd wenden ges 905 Congress Bldg., OALR i 
' 

BARNHILL, J. F......................5369 Pine Tree Drive, ALR : 

PaLMER, Bascom H., Roney Med. Clinic, 23rd St. at Collins, OALR 

re ee Lincoln Rd. & Washington Ave., ALI 






ORLANDO 


LESSEN, SE. EE Le en et ae Ser Orlando Clinic, 0ALR 
simonmanmer, SAMUEL A... . os... ciccecwcs 30 E. Church St., I 











PENSACOLA 
Mc. cease hab bnavesd ene nce Blount Bldg.,.OALR 










T. PETERSBURG 
ee ey ee 128 19th Ave., North, Op. 










TAMPA 
POG, TTT. sc ivw's cewsces dar 605 Citizens’ Bank Bldg., OALR 
Forses, SHERMAN B................ 409 Citizens’ Bank Bldg., OALR 
RE reek ocd bdddnesiccas eons Citrus Exch. Bldg., OALR 











WEST PALM BEACH 
Miter, Avice R.......................505 Guaranty Bldg., OALR 







WINTER PARK 
NS i cc ss wa eaw'l 642 N. Interlachen Ave., OALR 
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GEORGIA 
ATLANTA 
BRAWNER, LEON EpWaARD............ 157 Forrest Ave., N. E., ALR 
CaLuoun, F.. PRINT «56.55.06 6%00 486 Peach Tree St., N. E., Op. 
OE ee Ser ene ee ee ree Medical Arts Bldg., Op. 
PO. Me its avers ca nenednceS nemescaas 303 Medical Arts Bldg., OALR 
SE aps Ls aad id eI ee Medical Arts Bldg., OALR 
WARDEN, We: 4, This sis csweicasad Atlanta Natl. Bank Bldg., ALR 
AUGUSTA 
fo ee eer eee omer ee 
ROME 
NNEC Thrives tantteodinarecnanas Harbin Hospital, OALR 
VALDOSTA 
SMITM;, Sees ixi eos ish Sigeh andonuntata rs 13414 N. Patterson St., OALK 
HAWAII 
HONOLULU 
DUAN, SARNE Disk 6 aicketickkccesacsaeecnns 48 Young Bldg., OALR 
PINKERTON, Forrest Joy............. 46 Young Hotel Bldg., OALR 
WAM PORE Se Bes 6 6 eh hen ea keandéinsenebadks Young Bldg., OALR 
IDAHO 


NAMPA 


, SHAWHAN, GLENN E....................-Smallwood Bldg., OALR 
POCATELLO 
a er ere ne ere ere Kane Bldg.,. OALR 
TWIN FALLS 
er. CAGE 5 oink i ceek one Heneduees Booth Bldg., OALR 
ILLINOIS 
i ALTON 
; i eer ee eee re ee. Times Bldg., OALR \ 
; ef eee eT er rr Times Bldg., OALR 
AURORA 
ie, TER ee ca eivnducdassenaee 401 Terminal Bldg., OALR 
BELLEVILLE 
NN SAE Tish icecinctiavieanans 25 Ist Natl. Bk. Bldg., ALR 
BLOOMINGTON 
Pe, See Ts ny in eac taken <ceneaneebawes Unity Bldg., OALR 
eT ef i ee ce reer Griesheim Bldg., OALR 
CHAMPAIGN 


Pe, Tee Ei oie ks dsccenencedsds 401 Robeson Bldg.,. OALR 
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CHICAGO 


[111.] 


ALARM, TOMAS TIVER, «6.0660 cccicse. 122 S. Michigan Blvd., Op. 
PI. Ry so hs ow dc a Reda 30 N. Michigan Blvd., OALR 
Anprews, B. F.......................25 E. Washington St., OALR 
BALLENGER, H. C.....................2) E. Washington St., ALR 
I i eg a he Saw perk piawma Oo 6857 S. Halsted St., OALR 
Sy ees ea ee eee 185 N. Wabash Ave., ALR 
a a ee ee a eee 31 N. State St., OALR 
ere 30 N. Michigan Blvd., Op. 
BREDLAU, ERNEST A................ ...2753 W. North Ave., ALR 
Be ae, ....98 E. Washington St., Op. 
CavaNnauGH, J. A...........Suite 1712-30 N. Michigan Blvd., ALR 
bo ee ae, 30 N. Michigan Blvd., OALR 
1 A a oa La ...95 E. Washington St., OAL 
See ee .. dO N. Michigan Blvd., OALR 
SS ee ee ae 30 N. Michigan Blvd., OALR 
CUORAM, BULAN, isc cedcnwevass ..25 E. Washington St., Op. 
DPawweon. Fi. P.... ccc sccc cos ......38 E. Washington St., Op. 
Devpn, JOHN F.....................-104S. Michigan Blvd., ALR 
Dennis, Gro. J.. wereerrrrrrrrr ef eR 
fo i OS era. 2 ae fo mk 
Zo a SS ere) ee hme TR 
a Sa ......231 W. Washington St., OALR 
I es ae .....25 FE. Washington St., OALR 
I CMs cckanwendiweaman 104.S. Michigan Blvd., Op 
POOR. WAX DVO... ..4dd.cckecncecssc dd  Waspmeton St. OALR 
Fow.er, Eart B...................+.+-99 E. Washington St., Op. 
REE re eer ee ee tee 841 FE. 63rd St., ALR 
I ees i ae 104.S. Michigan Blvd., ALR 
WUE SOADEYT Tec cock cc wo eadaic das 231 W. Washington St., OALR 
GAMBLE, RICHARD COTTER.............: 30 N. Michigan Ave., Op. 
GARRAGHAN, Epw. F........... ' .25 E. W sdiineton St. VATLLR 
GEIGER, ARTHUR HENRY......... 1725 -25 EF. Washington St., ALR 
58 E. Washington St., Op 
i ae .58 E. Washington St., Op. 
OS Sa eee we eee ees ON. Michigan Blvd., OALR 
GUTTMAN, MELVIN REESE....... ...185 N. Wabash Ave., ALR 
ee a ee ........25 FE. Washington St., ALR 
er 122 S. Michigan Ave., OALR 
gd a belies dose maladie and acd Medical Arts Bldg., OALR 
Haypen, Austin A.........Suite 2009, 25 E. Washington St., OALR 
Horrman, L. G..............200-20++-d0 N. Michigan Blvd.,. OALR 
a re ......00 N. Michigan Blvd., OALR 
mae. Bewnonw F.. .. oi ccc wcsacwcs ....104S. Michigan Ave., ALR 
0 a SS eee rer ere 104 S. Michigan Blvd., ALR 
eee 1518 N. Dearborn Pkwy., Op. 
EeeENeouN, JAMES EF... .... 2. secs eeas 25 Kk. Washington St., OALR 
ee RR re 30 N. Michigan Blvd., ALR 
Fe A. re 310 S. Michigan Ave., OALR 
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25 E. Washington St., OALR 


Pe eS eee cere Te re 
Te as oa cd a ea 0k bk eee eee 30 N. Michigan Blvd., ALR 
McBean, Geo. M................--.---58 E. Washington St., OALR 
PC eR ES,. PEON soins cctciw sea wae ares 104 S. Michigan Blvd., ALR 
Te Fs i nie dade Volk wea ee 30 N. Michigan Blvd., ALR 
PN Be CM vacaccecwaan es eam 104. S. Michigan Ave., Op. 
Meyer, SAMUEL J....................98 E. Washington St., Op. 
I i ae. ics es Sint avedvnatasr Me Rare 25 E. Washington St., OALR 
Munnar, A. Nic sc os ci cccsiocesscivctess sus 4000 BOORewer, OALE 
NANCE, WILLIS O...........0+2+0-++--d0 N. Michigan Blvd., OALR 
St eee rere ere Ter ey ee cee 4753 Broadway, OALR 
UI 5 eo ica Soseese dh le dow lavoracc eae 8S. Michigan Blvd., ALR 
MeOwAm. PRANK Ti This cvwicccces 1712, 30 N. Michigan Blvd., ALR 
Orcutt, D. ESOT ee eee ne 30 N. Michigan Blvd., ¢ )p. 
PUMEMAR. Bi. Bivins eis coskesaduavesa 180 N. Michigan Ave., ALR 
ORDO ee ta nt ethan ee eae eee 2551 N. Clark St., ALR 
SALINGER. SAMUPL «5 65 vex swe ......29 FE. Washington St., ALR 
SONNENCHEIN, R.... ere are oat 180 N, Michigan Blvd., ALR 
SPIESMAN, [Rw IN Gas oS ae ene 25 EK. Washington St., ALR 
UU: TR. Bisa cceccsens casas eeeecnia 30 N. Michigan Blvd., ALR 
a a Arne re ers eee 104. S. Michigan Blvd., ALR 
Sumem, Gro. F...... 0 cccecccscccss0e seb? kes WASEMEBIOR St, On. 
Taytor, LiItztian E. je ecscesceav ees as. Wasaineton St... ALK 
THEOBALD, GEORGIANA Dvorak........1800 S. Ashland Ave., Op. 
THropaLp, Joun Josern..............58 EE. Washington St., ALR 
Cfo ee eee 30 N. Michigan Blvd., OALR 
Von Corpitz, G. THomsen............29 FE. Washington St., OALR 
Von pveER HeyptT, RoBERT............ .25 Ik. Washington St., Op. 
WAGNER, Car B. Se Ie Lee tre ,..0) N. State St... OALR 
WaLkKER, HERBERT S........ err “30N. Michigan Ave., OALR 
WILDER, Wm. H...... Ledsevssnevs cn Oe MICE Blvd, Op. 
Wo tr, SAMUEL..... 5 ee Stainless 55 E. Washington St., Op. 
Co ae Oe a, ea a rea nee ..7 W. Madison, Op. 
CHICAGO HEIGHTS 
GorrELL, T. J. H..................16th and Vincennes Ave., OALR 
DANVILLE 
CARMOUN, THOMAS Bosc cs esecce de cs 408 The Temple Bldg., OALR 
DINON 
McNicnous, W. A...:.... .......-Dixon Natl. Bank Bldg., OALR 
EAST ST. LOUIS 
Hanson, Wa. Lupwic teesceeeeesese e318 Murphy Bdlg., ALR 
So ee errr res gf 
EVANSTON 
Co) a || re LAs Ca ee ee DOLL Sermanm Ave. CIAL. 
a oy er ek ee ae Sg eimeeicn atone 636 Church St., Op. 
VI OS et ek ee are oo ee ears noe 636 Church St., ALR 


RN Sas. 4h.a es Ce BAe ee aeleNe Gest aacae 636 Church St., OALR 
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FREEPORT 
Crark, J. SHELDON .................509 State Bank Bldg., OALR 
a A reer re eT rere 701 State Bank Bldg., OALR 
GALESBURG 
ee are rere 405 Bk. of Galesburg Bldg., OALR 
HOOPESTON 
I aes. as 5s eae ewe ale aa ness Goes Willdon Bldg., OALR 
HUBBARD WOODS 
SO SN so iv etenbentaceeteseness 1054 Tower Road., Op. 
JACKSONVILLE 
EE RE Peer ee re re eee ee Professional Bldg., OALR 
JOLIET 
Wooprurr, H. W......................-300 N. Ottawa St., OALR 
KANKAKEE 
er ee errr ares Seer ere Arcade Bldg., OALR 
LA SALLE 
ea ta. ol eee eee gece aenee Neustadt Bldg., Op. 
MACOMB 
I Og ae oe a iene eee le 103 So. Side Sq.. JALR 
MATTOON 
bs KO ddd eR RR REN ARR ARES 1702 Broadway, OALR 
MOLINE 
ae Eh Serre err Tee Tee CST Tee ee TT Reliance Bldg., OALR 
PEKIN 
ES ree er re ee eT ee Box 167, OALR 
PEORIA 
eS POTEET CECE ET TOTS Peoria Life Bldg., OALR 
a ih i ee ing oh eee ates Central Bank Bldg., OALR 
Re a eres er re Tee Jefferson Bldg., OALR 
Sa ee ee 811 Peoria Life Bldg., OALR 
a dank wales Central National Bank Bldg., OALR 
I a og Lites Wee e et ace ae Jefferson Bldg., OALR 
PONTIAC 
NE, Th Tis i ven tnwcevceetes ads cioness cee Bee se 
QUINCY 
EE SE rer ae) We ee re ee W.C. U. Bldg., OALR 
a ee ee er ee W.C. U. Bldg., OALR 
ROCKFORD 
a SS ee eres William Brown Bldg., Op. 
a Ee Ee eer ar ge ree er one Talcott Bldg., OALR 
SPRINGFIELD 
Oe 2. ee ere Ist Natl. Bk. Bldg.,. OALR 
ke er eee Te 401 East Capitol Ave., OALR 
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STERLING 
BPeOmeick.. FRAME Wis. é ose desde icewx Central Trust Bldg. 


STREATOR 
i ee se wb Be ad eae 420 Murray Bldg. 


WAUKEGAN 


601 


»,OALR 


»,OALR 


Wener, Henny CHARLES... .. 0... ccesececs 1346 Chestnut, OALR 
INDIANA 
ELKHART 
ye Ss MTT eer ee 415 S. 2nd St., OALR 
EVANSVILLE 
nee. ©. Thi oan occ bd cesses cescesacss tee eet Peet St. Of 
Dyer, WaALLaAce CurtTis............206 Cleveland Life Bldg., ALR 
Se me eee ree ae Cleveland Life Bldg., OALR 
Re, Be MRS stcrtvueenesus ....Citizens Nat'l Bk. Bldg., OALR 
Sa? Baie eee Citizens Nat'l Bk. Bldg., OALR 
STANTON, Harmon LaM............... Cleveland Life Bldg., OALR 
FORT WAYNE 
ae re eee 1020 Harrison St., OALR 
eSON. me We se eee cs we eeeees 406 W. Berry St., OALR 
BULSON, EUGENE LORING................. 406 W. Berry St., OALR 
McBripe, W. O...................-.-2902 S. Fairchild Ave., OALR 
HAMMOND 
8 a, Sea eee ee ee ae Ist Trust Bldg., ALR 
Lioyp, A. W...... na eR Pere. 804 Lloyd Bldg., OALR 
SHANKLIN, E. M.. EP oe ee 575 Hohman St., OALR 
INDIANAPOLIS 
ApamMs, D. S. ...................--908 Hume-Mansur Bldg., OALR 
ARONSON. SIWMEV Si. ccked ces csdccaece Hume-Mansur Bldg., ALR 
a a) ere oe ........Hume-Mansur Bldg., ALR 
CARMACK, J]. W... teeeeeeeees.-905 Hume-Mansur Bldg., ALR 
CHAPPELL, R. S.. salt Ug. ie nae 110 N. Illinois St., ALR 
CLEVENGER, W. F.. ee pe Hume-Mansur Bldg., ALR 
Cuart, Renweta L.......<... ..1003 Hume-Mansur Bldg., ALR 


Dewey, C. H., May., M.C., 


U.S. Army Hospital, Ft. Benjamin Harrison, OALR 
PRG eNERS As Bis ok se us & ar 401 Hume- Mansur Bldg., Op. 
a ae Oe, it a eee ......409 Hume-Mansur Bldg., ALR 
8 ae ae ree Hume-Mansur Bldg., Op. 
LINGEMAN, EDWARD LAUREI .......406 Pennway Bldg., ALR 
EO AO Ne Baie ocd emcee eee hale Continental Bk. Bldg., ALR 
a Gg eee Tr re 23 FE. Ohio St., Op. 
Mo.t, Wm. F.....................929 Bankers Trust Bldg., ALR 
Newcomes, JOHN R................ 410 Hume- Mansur Bldg., Op. 
OvERMAN, F. V...... in ateshacwc asians Hume-Mansur Bldg., ALR 
PFAFFLIN, C. A....................445 Banker Trust Bldg., OALR 
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NE I 5 han ee ean sl 906 Hume-Mansur Bldg., Op. 
I TS i ale 5 eng h ea ale Waehewe Hume-Mansur Bldg., ALR 
a ee Se ere Hume-Mansur Bldg., ALR 
KOKOMO 
ee ee Tee ree 618 A. & L. Bldg., OALR 
LOGANSPORT 
GAM, HUSTON WRIGHT. 2. ...00sccencsssvesis 408 North St., OALR 
MARION 
I i ae Western Reserve Bldg., OALR 
BRAUNLIN, Wm. H.... ........-Marion Nat'l Bank Bldg. IALR 
MICHIGAN CITY 
NR CR ss din vk OG Re Dae 701 Washington St., OAR 
MUNCIE 
EE ose) Mapes eee aecee, aenerE gee Western Reserve Bldg., OALR 
SOUTH BEND 
ee EE eee te err eer OR age Bldg., ALR 
oy oo a | ee i a a S. Bldg., ALR 
Be NS oat oad newddwcenenad 654 Fale ite Bldg., OALR 
PIA, IONE Be ok xe bi als ha oe he Christman Bldg., OALR 
Ms a RECA OHO PRK KOR AO ..122 N. Lafayette Blvd., OALR 
Ok, Ee er re ae 206 Sherland Bldg., OALR 
TERRE HAUTI 
= Perr eT ree 422 Rose Dispensary, OALR 
Pe eis eibaeed sahara kee nwhe Kk .221 S. 6th St., OALR 
SOM CE ci ce areesv an sa wwdanwen Tribune Bldg., OALR 
WARSAW 
I I a ah ve cig a tab wigs ae 210 S. Indiana St., OALR 
IOWA 
AMES 
i hi oa Se Ca Danks a aigs nwa eine Maas ou OU ALR 
BURLINGTON 
ny aR Pe eee lowa State Bk. Bldg., OALR 
UN 9c arg re th a NE ie a ea 204 Jefferson St., OALR 
CEDAR RAPIDS 
BAILEY, Frep W.................-Merchants Natl. Bk. Bldg.,. OALR 
Ss Go J Sr ee 815 Merchants Natl. Bk. Bldg., OALR 
CLINTON 
a Se rl oe ees ig ail Wilson Bldg., OALR 
COUNCIL BLUFFS 
Ryd A eee se nn eee 532 First Ave., OALR 
CO ee eked wee wae ee Council Bluffs Clinic, OALR 
io sb wkaeh belated koNenwe’ 403 Bennett Bldg., OALR 
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CRESTON 


Critps, H. A. ee ee er er ee .. Eagle Blk., OALK 
DAVENPORT 
PANDS. 5. Ceeorr 2). bbw: .....-602 Ist Natl. Bk. Bldg., ALR 
RARE MENS, CAO: Fisk cek os ccadccacwons eden Putnam Bldg., OALR 
cog | a a ee re ee ee 707 Kahl Bldg., OALR 
LAMB, Harry How_E............ ....American Bank Bldg., ALR 
DES MOINES 
DOE COR ocd pewantak akan ..1120 Equitable Bldg., OALR 
PEARSON, WM. W........ ........-417 Bankers Trust Bldg., OALR 
DUBUQUI 
SE WMomPseN, TIOWSRE Baio. sis cc aidcaeesesn .1100 Main St., OALR 
FORT DODGE 
CRS ee Td x oun le 2S-9o ei ed ee eee sees. arver Bide. OALR 
| INDEPENDENCI 
Pane Fe Fi ccciisicns er ee 120 Third Ave., S. E., OALR 
IOWA CITY 
RE SS Bese ik ckSie yaa sees ee dae aan Dey Bldg., OALR 
LierLe, Dean McA. oP re ere .University Hospital, ALR 
ty a at ee ..University Hospital, Op. 
RUTHERFORD, C. W.......... ....Univ. Hosp., Dept. Ophth., Op. 
KEOKUK 
LapsLtey, Ropert M...... .....+....Masonic Temple, OALR 
MARSHALLTOWN 
Cops, Epwin.......................+Masonic Temple Bldg.. OALR 
Frencu, R. F.......................Masonic Temple Bidg., OALR 
RSE, Wi Dia en veka se beak ene 111 E. Church St., R 
eR, SUE Mets san ceidevakaokictans 415 Masonic Temple, OALR 
MASON CITY 
Fattows, Howarp D..................Park Hospital Clinic, OALR 
85 we Fn arare eer ....First Natl. Bk. Bldg., OALR 
MUSCATINE 
COME; ASTON TAM. css cise edsaasadeins 404 Laurel Bldg., ALR 
Jounston, W. Fe... 20k cece secsscice sce Lune Bide, OALR 
NEWTON 
NR, Bes: Wa eso baie cease needa eeacaen Maytag Bldg., OALR 
OTTUMWA 
PAWROR:, CARERS Biioiiciccscewskice cs ca ake Oe ee ee oe eee 
SHENANDOAH 
i | AS Ere e hr 608 Sheridan Ave., ALR 


Se eer ere en ny te Francis Bldg.,. OALR 
FRANCHERE, Frep’k. FE......... Farmers Loan & Trust Bldg., OALR 
CRN Be Oe hiss sbicenetcanneeoee 401 Davidson Bldg., OALR 
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A es eae eer Davidson Bldg., OALR 
EONS 4 iriln. bv SbGth salad wa keaie eae had #9 Davidson Bldg., 0ALR 
ti Stas Sie oul dak ke eared iii eens eke see ae OALR 
cee an, hf rr ee err ee New Orpheum Bldg., OALR 
a la ..301 Davidson Bldg... OALR 
I Gh octadevsceucepedibancact 306 Security Bldg.,. OALR 
WATERLOO 
NS EP eer one Oe oT re aT Black Bldg., OALR 
NN iso haan CaS ae anaes Black Bldg., OALR 
I es naa esbeeweacektauneas 601 Pioneer Bk. Bldg., OALR 
WAVERLY 
eee 2051. E. Bremer Ave., OALR 
KANSAS 
ATCHISON 
oo ney rarer 212 Simpson Bldg., OALR 
COFFEYVILLE 
EY Mh ct adkans keane acuk aun 4 Terminal Bldg., Op 
CONCORDIA 
CE ny OO e rer Tre 1321. W. 6th St.,. OALR 
EL DORADO 
Ns 65 5 ciad a eh waxn cath Oceans Haines Bldg... OAI.R 
EMPORIA 
I ong a ie he's wich wa City Natl. Bk. Bldg., OALR 
TrimBie, CLARENCE S............... 405 City Natl. Bk. Bldg., OALR 


GREEVER, B. 
ScALEs, H. I 
SCHRANT, J. 


Lipikay, C. J 
McCartney, OLIver P 
PR. LAVEBNE Bicick ccc cccivdawes 


JENKINS, MIKE CLEMONT 


Nes bn ee ida eaee Bie Pa owen 813 Mass. St 
LEAVENWORTH 
oe. ee ee Masonic Bldg. 


a 


LANDEs, GEORGE A 


HUTCHINSON 


LAWRENCE 





OTTAWA 


ep ot ene DR 223 S. Main St., . 


610 Rorabaugh-Wiley Bldg. 


.. OALR 





201 S. Main St. 


,OALR 


st wea th is aie nie etn Rorabaugh-Wilev Bldg., 0ALR 
ee ee et eee ee eee 321 E. 15th St., OALR 
KANSAS CITY 
SE PE eee eee ee 903 N. 7th St., OALR 
EET Pe ee Oe Te eee Huron Bldg., OALR 
.322 Brotherhood Bldg., ALR 





»,OALR 





,OALR 




















[Kan., Ky.] LIST OF MEMBERS 605 
TOPEKA 
RABUN, Thy Biles es ck eshte ade nee Kae 614 Kansas Ave., OALR 
Te, ee.) rr RS 
PRG THE, Wis eK 5 ck hikes Dace eee SSA 835 Kansas Ave., OALR 
WICHITA 
BROWNELL, MorTON EMMONS...... 1019 First Natl. Bk. Bldg., Op. 
COMES, CANE Wins kk ons ck sees enosewes 702 Schweiter Bldg., OALR 
eT ef Se ery vee 201% N. Main St., Op. 
CORRS Be Bic ods ncckaxescecawone ew eka 911 Beacon Bldg., OALR 
RE TE Bo vic card aa atarueaoeeees 715 Orpheum Bldg., OALR 
gk Se: ee re eee oe .629 Beacon Bldg., OALR 
RR .. Bis os awakicue een ans 1030 First Natl. Bk. Bldg., ALR 
i i a ne peer er eee 201% N. Main St., Op. 
WINFIELD 
Rants, C. Ti. ciccccscscccascss kit Netomel Bask Bide, OAL 
KENTUCKY 
BEREA 
Cereus Dine Ts cg x xin hob iced dE don ecscesus ewes OALR 
COVINGTON 
re ret ee er 1005 Madison Ave., OALR 
FULTON 
Ce TN ids hes eee oree hedded be oatwaeeeeus OALR 
HARLAN 
Guan, Meus LYDRLL. ... 65 .00dceescnssse. +0 se eee, Ae 
LEXINGTON 
ARMSTRONG, R. M...................1010 Fayette Bk. Bldg., OALR 
wees, CRARUMES. o.oo isos sntwdaws 201 West Second St., OALR 
Marks, SAMUEL BLACKBURN...........Security Trust Bldg., ALR 
Ws Pisin Genesee scenes 406 Security Trust Bldg., OALR 
oo ae ee ere Cer re ee Fayette Bk. Bldg., OALR 
LOUISVILLE 
ee Se rere: me 
NN Ae re ll 
DEAN, WALTER.......... bad ape eae 300 Francis Bldg., OALR 
CP AMEY CIOPANOS.. « 6-65 dcsinccusitawceeaenl 811 Brown Bldg., ALR 
SR ad se tiee Sess i whe shaolin 705 Brown Bldg., OALR 
OY ee eer rere eee ree 808 Francis Bldg., OALR 
yo). a eS ee tasdcesscecce sf he BOO eee, On. 
rn err Sree eon e rT . Starks Bldg., OALR 
I es ound dks e baa aeane 711 Third St., OALR 
a ere rer eT ee rere er Heyburn Bldg., OALR 


ee Beg ks xs kc 0 ERE OR 942 York St., 


ALR 
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PADUCAH 


MMe . Md | 


a Ore rere reece City National Bank Bldg., OALR 
RICHMOND 
Eee ey ST ee ee rere TET Tere eT eer rer OALKR 
LOUISIANA 
NEW ORLEANS 
BAHN, Cuas. A.................1707 Pere Marquette Bldg., Op. 
Bium, Henry N...............-.1211 Maison Blanche Bldg., OALR 
CotuierR, GEO. BENJAMIN.......... ....1317 Whitney Bldg., ALR 
Fucus, VALENTINE HENRY..... See Salah aint Ste Chaille Bldg., ALR 
EE Se 8 eee 603 Maison Blanche Bldg., OALR 
I SG Be ik a ws-bn ie hase keane wee 607 Baronne Bldg., ALR 
SO a eee ere ere 632 Maison Blanche Bldg., ALR 
a eS al eared acne mais Maison Blanche Bldg., ALR 
errr ree 1707 Pere Marquette Bldg., Op. 
p> ee ee 208 Audubon Bldg., ALR 
MMM. WH. Fisk cc cis eves ... 1003 Pere Marquette Bldg., ALR 
es Ee Se Eee ere ene 3503 Prytania St., ALR 
SHREVEPORT 
ERG a ee eee ee eerer Highland Clinic, OALR 
OS SS ee ........Medical Arts Bldg., ALR 
Per ee Perr eee rere rT rere Medical Arts Bldg., 0ALR 
MAINE 
AUGUSTA 
I, SRN Wii 6k ski scenic devevaesse’s Masonic Temple, OALR 
PORTLAND 
a eee ee ....../04 Congress St., Op. 
GILBERT, FRANK Y........ Ce TTT eT Or eee 148 Park St., OALR 
ok oe ke rhe ds bee ad 46 Deering St., ALR 
I IE, Wl ond co ns dad cod hb Oe wide 129 Park St., Op. 
CE Mi Maks cede nse dese anes «0 eee ae es ak 
I ES Bs ov acg hd ark se ea'cin si wae whens 10 Pine St., ALR 
hon wis cetaccaeehGads aa warks 627 Congress St., Op.A 
WATERVILLE 
i Ee ra Professional Bldg., ALR 
i ec p teen edieek vee nae Professional Bldg., Op. 
MARYLAND 
ANNAPOLIS 


ALBRIGHT, Lt.-Com. P. M., M.C., U. S. N. 


U. S. Naval Academy, OALR 


WE cu, Rosert S. G....... wih ssa 46 State St. Circle 





~OALR 








ce 
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FRIEDENWALD, HARRY 
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.330 N. Charles St., OALR 


.....1212 Eutaw Pl., Op.A 


POEM WAEM, JD. Bais cisxxavcues Lassen as bene Elta PL, Op, 

ws eh ere ere a 1012 N. Charles St., Op. 

KEMLER, JOs..... ab ate tek ca te 1908 Eutaw Pl., OALR 
Looper, EDWARD ANDERSON. . ....104 Madison St., OALR 
Bey 5 Te. Om en a aa eer Ate .518 Cathedral St., OALR 
SAVAGE, M. M... ......1720 Eutaw Pl, OALR 
TARUN, WILLIAM .104 W. Madison St., OALR 


Woops, Hiram. 


..842 Park Ave., Op.A 


COENEAL, PROMAS PIELM <4 ccaiicaecsss 204 Cabot St., OALR 
CUMBERLAND 

[op a Pree Pe dwawiiues First National Bank Bldg., OALR 

Rospinson, H. T.. Peereerrereree se aR 

SHARRETT, GEO. O ..119 Bedford, OALR 


MASSACHUSETTS 


BOSTON 
BRYANT, ALICE GERTRUDE. .. ee .502 Beacon St., ALR 
CARVILL, Lizzie Maup sues 82 Commonwealth Ave., Op. 
CHenery, W. E. eo eecsee.... 344 Commonwealth Ave., ALR 
Connert. 7. 7... .520 Beacon St., OALR 
Dersy, Geo. S.... ate ncace Maes, 0 eS eeale 5 Bay State Road, Op. 
FREEDMAN, L. M. ..........475 Commonwealth Ave., ALR 
GREENWOOD, ALLEN .. .82 Commonwealth Ave., Op. 
ck ae | eae Per ee. ee .419 Boylston St., Op. 
fe et ae Tecrer er 43 Bay State Rd., ALR 
KLEINERT, MARGARET NOYES. .....82 Commonwealth Ave., ALR 
KNOWLTON, CHARLES DAVISON ..520 Commonwealth Ave., ALR 
Pamecaster. W: Bes cies ce. Oe .529 Commonwealth Ave., Op. 
RM, B Dce dn ce ewas Kok cans nee hones 543 Boylston St., ALR 
Mosuer, Harris P. SET ee ce  e, 828 Beacon St., ALR 
COSCY, BBs oa:0 ..270 Commonwealth Ave., ALR 
a, OR a ee ere ee eet 99 Bay State Road, ALR 
RicHAkps, L. G.. .319 Longwood Ave., ALR 
ROWLAND, W. D.. ee ee 220 Clarendon St., Op. 
SOCMAES. 2. A... -........2/0 Commonwealth Ave., ALR 
oo Se errr eee ree .....-053 Commonwealth Ave., OALR 
THompson, Peter H...... ....308 Commonwealth Ave., Op. 
ZINGCEEY, EMUIGK PAIR... « o..< SdsxQacc 9 Massachusetts Ave., Op. 
Rener, 4960. 1, PRs 6. cscs ..270 Commonwealth Ave., ALR 
WALKER, WaLpo W.. ae ig Sechente tate 99 Bay State Road, ALR 
Ee CPG Wl ay hilo hiw Re HR es See Hotel Westminister, Op. 
CLINTON 


PN. BWR Se iiccaads tuekuwouees 


..181 Chestnut St., OALR 
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FALL RIVER 


a gaia se Sea Ree SOMERS UM RNES 151 Rock St., ALR 
GARDNER 
ee ee err rrr 19 Pleasant St., OALR 
HOLYOKE 
ES OS Ee Pee ee re re Oe eee ee 207 Elm St., OALR 
eS | error rere sy me TE 


LAWRENCE 


PRE EE Sh gd a ee eg are Shs gle 301 Essex St., OALR 
oa ot dee din wa wee a Bay State Bldg., OALR 


LOWELL 


ee ee: CN is ka ciacseonseedecess 202 Central St., ALR 
LYNN 

EE I cha bak ned Louse sy veeeee es wanes 44 Atlanta St., Op.A 

a bis creck aeneeees sale bane 44S. Common St., OALR 


NEW BEDFORD 









4 


MIS, VI noid eo hg ri ele er rs 68 Walnut St., OALR 





NE ee Sree rer ee ere Pere 187 Main St., ALR 
Ie i ews 4 West St., Op. 







PALMER 
I I a 8 Ee Si Na ed ad 353 Main St., OALR 










PITTSFIELD 
I i 7+ North St., 






OALR 












SALEM 
I i fl 333 Essex St., OALR 


SPRINGFIELD 












a a a a we a 67 Chestnut St.,. OALR 
inh son dae ek arabaw asus 10 Temple St., Op. 
I wis ws dis ane 'ebied ORE 1537 Main St., ALR 
NE Bs gi ob xu cReide dhe knwmee's 1634 Main St., OALR 
a Ws. Beg Ms ae eis css bndwn vicswetvedens BE Ee OAL 



















RE Se Main St., OALR 








Se re ee ee 390 Main St., OALR 








EE er ee rere 390 Main St., Op. 
Ey ee eee 857 Pleasant St., OALR 
as sk sdk sin ¥wuk dank eed 390 Main St., OALR 






RS cic Oo RR Ree UNE ae 390 Main St., OALR 
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PU. Be Gi nck adine ewe mos Ist Nat'l Bank Bldg., ALR 
fs SY ere eee Ist Nat’l Bank Bldg., Op. 
RT. WEN a Giana d ee eww eros ote, Pk Ist Nat’l Bank Bldg., ¢ )p. 
BATTLE CREEK 
CO ee eee le 
PN TE Pie os hk oe daw wa Battle Creek Sanitarium, ALR 
PACGHES. Witwren Fl... «<<6c desu e deans. .303 Post Bldg., OALR 
OT a Se eer er yee rer ee Op. 
SEMGMAM, EME WV 5 65 ccc swceansew caw eas van Sanitarium, Op. 
ol aS ree Battle Creek Sanitarium, ALR 
BAY CITY 
a ee ere ree ee Bay City Bank Bldg., OALR 
DETROI1 

Avxsenc, EMIL............cccscsecessstee Mipccabee Bide, ALR 
RTE TOA Beano o5cs keds conned eeeenees 25 Parsons St., ALR 
Se ee Serer er ee Te David Whitney Bldg., OALR 
Becte, Howe i L.................-2/30 East Jefferson Ave., Op. 
GRE, THOME Bis dan ceccadbenvas 1161 David Whitney Bldg., OALR 
a et, a er reer er eee .10 Peterboro, OALR 
ee eS a cee era werent a 3" 742 M: iccabee Bldg., OALR 
See ee reer. David Whitney Bldg., OALR 
CAMPBELL, Don M.. lace aes .David Whitney Bldg., OALR 
eS a errr rer rere David Whitney Bldg,, OALR 
eS rere rrr rer David Whitney Bldg., ALR 
By Se Ag ae errr ee re David Whitney Bldg., OALR 
NC BN os ook chow nines Kee ela 1410 Stroh Bldg., OALR 
OE a a. ee er en rn er. 1309 Stroh Bldg., ALR 
rE DO Fo ke 1048 Maccabee Bldg., OALR 
sLOWACK. THEN PRANCIGS «occ ccaaennse secs Maccabee Bldg., OALR 
Goux, RAYMOND SALOT....... .545 David Whitney Bldg., OALR 
ee ok ae oe ga David Whitney Bldg., OALR 
FOALE, AAMTMUE SEAWIEG oki ki woe oe eicaes 1609 Eaton Tower, OALR 
RR. IN v.6i5:0t6.baked seed aeaaeemee Hofman Bldg., ALR 
oe, ee ar es eb David Whitney Bldg., Op. 
PeCees, THAW Wis as kveasdaskacus 1501 David Whitney Bldg., OALR 
INS gs i ba a a 1042 Maccabees B dg., OALR 
DOCU URIS AME CARE Cook. ocd dc caess 1857 David Whitney Bldg., OALR 
RE RN Bi i ss vvurdasd ueeausreaws 710 Kresge Bldg., OALR 
MERCER, R. Ee Ot ee ae Org David Whitney Bldg., LR 
MERKEL, CHARLES CARSON........ 1409 David W hitney Bldg., ALR 
MINER, Rs 2641 FE. Jefferson Ave., ALR 
ge SS eee rere 90 E. Warren Ave., OALR 
ei a Se nr 704 Medical Arts Bldg., ALR 
UN Mena 666 Shae 3a kde ead dake Fisher Bldg., OALR 
oe eee ore .510 Joseph Campan Ave., OALR 
Ns We ts Sabo oko hea nck ERs Ree Fine Arts Bldg., OALR 
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ee David Whitney Bldg., OALR 
I ss ond ake wd wa hana 62 Adams Ave., W., ALR 
Se BO a Bais cen er cend 1409 David Whitney Bldg., ALR 
a errr er eee 753 David Whitney Bldg., Op. 
iy a Sn 1613 David Whitney Bldg., OALR 
SUTHERLAND, JACOB MARION.......... General Motors Bldg., ALR 
ees er ey 604 Maccabee Bldg., Op. 
i eee 744 David Whitney Bldg., ALR 
Wiuiison, W. W.......................-2L04 Eaton Tower, OALR 
po ree 1424 Maccabee Bldg., OALR 
ESCANABA 
a es ee ke ks 1107 Ludington St., OALR 









GRAND RAPIDS 
eR PU oe sca w:0ztearecwnwcmatebl 308 Medical Arts Bldg., Op. 
a a See 1407 Grand Rapids Natl. Bk. Bldg.,. OALR 
see ee ee ean Ashton Bldg., OALR 
NE ee ee ee 446 Paris Ave., S. E., Retired 
? Bldg., ALR 






PPE OO er er ne a et ee eee -OALR 
IRON MOUNTAIN 


EE acinches nares hawbwene eked Ist Natl. Bk. Bldg., OALR 


JACKSON 
McGarvey, WM. EpwarD................ Jackson City Bank, ALR 


ee se te kee keane eee 409 McBride, OALR 


KALAMAZOO 
FuLKErsSoN, C. B........308 Kalamazoo National Bank Bldg., OALR 
GRANT, Frep E..............Kalamazoo National Bank Bldg., OALR 
Wixtsur, Epwarp P.. .1408 Kalamazoo Trust & Sav. Bk. Bldg., OALR 
































.. OALR 


Pe ee ee eee 416 Tussing B 
| . ALR 


ee, Cees WOM. Co ccc e ce ereddecnes .. Bauch 













Lf eS  @  S reree ........ Spies Bldg., OALR 
EN ich 6g hs oda xy sam whee ae 522 Sheridan Rd., OALR 
MT. CLEMENS 
I innate wnad aaene Washington Apts., OALR 













STE Ce re ae ee 940 Military St., ALR 







ST. JOSEPH 
A ee 1821 Niles Ave., OALR 
SAGINAW 
ee 704 Second Natl. Bk. Bldg,. OALR 
ES er ree rT 105 S. Jefferson Ave., OALR 






EE ere eee Graebrier Bldg., OALR 
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TRAVERSE CITY 
HoLDSWORTH, FRANK............- Peoples Savings Bk. Bldg., OALR 
MINNESOTA 
ALBERT LEA 
FoLKEN, FRANK GARRETT...... 306 Albert Lea State Bk. Bldg., OALR 
BRECKENRIDGE 
ate. CA TNE ia ie kk Sas ee KOS hed eS Rhee ORES OALR 
DULUTH 
Oe are eee ere ere re ree ee Bradley Bldg., OALR 
SRC. Be 5 Said ais og De Kee a 10th Ave. Med. Bldg., )p. 
poo” | SS Pee ee ee 425 Bradley B ldg., OALR 
With: TORE Biss eiicccccicinsiciansee 2nd St., OALR 
FERGUS FALLS 
toy.) a Ca an een, ee aaa ere OALR 
HIBBING 
TS oe, Ma Meme: SEOs eee eRe ae AEN eee Ree ane Morsman Clinic, Op. 

a rt SR eer eee ee eee eee 1940 E. 3rd Ave., OALR 
de ee, a 205 Power Bldg., OALR 
MANKATO 
James, J. H......................National City Bank Bldg., OALR 
MINNEAPOLIS 
wt et Se ree ere 900 Nicollet Ave., OALR 
Cie NONE Bonk cb cco wmee ce anratan Medical Arts Bldg., OALR 
CamMPBELL, Ropert A....................920 La Salle Bidg., OALR 
Ie ks ee 2s on Gale sich alerts ahahald wa ik ....Medical Arts B ldg OALR 
PIOUS MICH ARS TOVING «2.6 6 hinds os 0s eee ee 2319 6th St... S., OALR 
RR eC I Fo oe hice strera eran al Ula 426 La Salle Bldg., OALR 
EI AMGEN. TOMLTWG Wek. kdaicessck eeaudar 910 Donaldson Bldg., OALR 
PEOWAID. WO. Bes hi. 60h a Ck re KEK RE OD ...Medical Arts Bldg., OALR 
Fos | ee es er ere 609 Yeates Bldg.,. OALR 
DN INS es st oid Pixvacd @ iebeo Shoe . Medical Arts Bldg., OALR 
io 0 Se ee were Ar een nie 74S. lith St., OALR 

RENUEMEWE, SWETUGRs 65 F006%5 Seadens 1021 Metropolitan Bldg., LR 
PEORTON, TSOWARD BAC. ...0ccccsasivccs 1111 Nicollett Ave., Op. 
NEWHART, HORACE...................-+Medical Arts Bldg., ALR 
Oserc, C. M.. sd Ka wim wre Wk Swe mo 
PATTERSON, W. E. Dance Dak xceiia eae eee 74S. 11th St., OALR 
PHELPS, Kt NN WR ca das wh we ke 730 La Salle Bldg., OALR 
gS oe. 2 ee eee ye Medical Arts Bldg., OALR 
ag BO Sen aes) ee Medical Arts Bldg., OALR 
cit we he SPREE re Ie eT eee Medical Arts Bldg., OALR 
MEIN, SROND, Wiliae woke cainpe des os peeoke Donaldson Bldg., Op. 
SCHWARTZ, VIRGIL JOSEPH............... Medical Arts Bldg., ALR 
SVUUOTEN, FOUN Wha s i 5 5 as Ve eseadcwcae pis Donaldson Bldg., OALR 


tee Os hb koe os ok ds becca bee 74S. 11th St., 


OALR 
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Sh ee ee oy eee ee et Ws, 1009 Nicollet Ave., OALR 
I, DRUID Pees ois ict sais eee nouns can on 74S. 11th St., OALR 
SS MEET CCCP CT TCR TT Medical Arts Bldg... OALRK 
a a re Pe ee ee 307 Yeates Bldg., OALR 
NEW ULM 
I i ia inn Cy ey Box 137, OALR 
ROCHESTER 
rr ewe 
Benepict, WittiaM L........................-Mayo Clinic, Op. 
ee aos a 8 asec Ran We Ow aE aa Mayo Clinic, LR 
ORR UN cd ck ea edie bee terme eves M: avo ( ‘linic, ALR 
OE SD ee errs ae 
I Th 8g 8 ined oy a Ci gi gis Weck AUR EAS Mayo Clinic, L 
PS PE Bn ke eceeeewdas seenawe Mayo Clinic, Op. 
NIE ek oe a a ee ak wa M: vo ‘linic., ALR 
PI UO Bg ok. s onic 6d Worale se ee . Mayo Clinic, Op 
ST. PAUI 
ee SES a) ne a ae ae ee ae Lowrv Bldg., OALR 
cs cera bias wh wd & had Lowry Medical Bldg., OALR 
SS SEP IOP EP Fey Medical Arts Bldg., OALR 
a a ee on ed .342 Lowry Bldg., OALR 
BRowNn, Joun Rene otitis Saal 6 gn heal ale Medic: al Arts Bldg. OALR 
i i sy ss Wee bee Daekee ae een 754 Linwood PI1., Op. 
SS ES a ee a ere .. Hamm Bldg., ALR 
Focarty, Cuas. W...St. Paul Clinic Bldg., St. Peter & 5th Sts., OALR 
i i Me 5 oan kee bb es acme nated R33 Lowry Bldg... OALR 
SoS ER eer 1027 Lowrv Medical Bldg., OALR 
oR ONTOS Wg od ccc kik Sire Raiwre ww sian 836 Lowry Bldg., OALR 
BEAROUEY, TMOMAS Ji... 6.2 cscacces ...1032 Lowry Bldg., OALR 
OS a eee ee rer ee 830 Lowry Bldg., Op. 
a PT ® Seeeerererer eee 239 Lowry Bldg., OALR 
IS rrr reer ee ‘Lowry Medic al Arts Bldg., OALR 
WHee er, MERRITT W..............----- 1027 Lowry Bldg., OALR 
a hk West eennk senne eww Lowry Medical Arts Bldg.,. OALR 
WINONA 
>" ee ee ee ee 310 Choate Bldg., OALR 
SS ee eer ree 172 Main St.,. OALR 
MISSISSIPPI 
GREENVILLE 
oe, a a Pa er ar Greenley Bldg., ALR 


GULFPORT 


EE ee G. & S. 1. Bldg... 


JACKSON 


I Ce heel ddan nenw te ve wee exe Jackson Infirmary, / 









Ns oa idddee ves wke we enews Lamar Life Bldg., A 








etintaatshteneheneiattethandeimintans ak eis Ge eee + Sarna mg “ 
a Oe 


v 
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NATCHEZ 
ee a 2 re er eee 405 Franklin St., OALR 
OXFORD 
CONE, Whe Bike. 6 oe kb aededcoesneionassed leew OALR 
VICKSBURG 
| eee reer ere First National Bank Bldg., Op. 
ES oy, Serra a are eee oe First National Bank Bldg., OALR 
SL Ie ree First National Bank Bldg., ALR 
Jones, Eptey H..................First National Bank Bldg., OALR 
MISSOURI 
' CARTHAGE 
! POSS. WitMORED: Gis. csc wikccccascaunse. First National Bank Bldg., OALR 
PowERS, EVERETT......... _,.. Central National Bank Bldg., 0ALR 
COLUMBIA 
ee ee ee eee er eee 506 W. Broadway, OALR 
KANSAS CITY 
ALLEN, Cuas. E... bdo kan & chet hansen a 712 Waldheim Bldg., OALR 
ALTRINGER, A. N. sda Claw ae w-aceSokwna se = a a a oe 
RG OE Se ee een te et ys 1002 Argyle Bldg., ALR 
a | See Kai" aad ha aan ais are Argyle Bldg., OALR 
ti nite: Ramet no. sss cazneaeank cewek Rialto Bldg., ( yp. 
UNE Ey. Wek 8 ce kee Seo ene hehe eameews Lathrop Bldg., OALR 
AR BD Oe eS ee ere Tees 1134 Rialto Bldg., Op. 
OT a es eee 1805 Fed. Res. Bk. Bldg., Op. 
EWES. SEA Be cc vee < pale eee 712 Bryant Bldg., OALR 
Dixon, Orto J BR ahi oc Aili ie og he a 902 Med. Arts Bldg., ALR 
pupae. Asses Fc x. i.+s dade towns ...636 Argyle Bldg., OALR 
PORTER: FAAG.. 6%. seicplckocwd es 1014 Chambers Bldg., ALR 
PREDIC BIAMOED. Wook ike dx eee Shae een 910 Rialto Bldg., ALR 
SO i Oe Sir de denna eeeen taeeeeees Rialto Bldg., OALR 
SO EE a ae eee Freee oe a Waldheim Bldg., 0DALR 
POG Be Miles tc andadindadiane cee eee 907 Rialto Bldg., ALR 
FO ea ee ere otek eo 1125 Rialto Bldg., ALR 
Bi OE OS Sas re as ee er ere 1118 Rialto Bldg., Op. 
Foy) e.. eee ee ee Pee eer aes Rialto Bldg., Op. 
Po Re, a ae ae Gee arene ere | -Commerce Bldg., ALR 
oy Feel ey ee ee eRe aera = 409 Commerce Bldg., ALR 
' McALesTer, ANDREW W., JR..............-- 625 Bryant Blidg., Op. 
Se ee, WE: “Ws nk ev cand vedaundabeus 800 Rialto Bldg., OALR 
et Sees ee 1222 Rialto Bldg., Op. 
Re a 2k oe oe ee Oe Chambers Bldg., OALR 
Me. PERM, Bis occu oo ecsaiedeacckkunens 1321 Rialto Bldg., OALR 
SNS, DUD Sis. 9.4. 0's 3.6 has oa Argyle Bldg., OALR 
DEYEES, FOMM Bonn nc iki voc nciceses cus ces cK en Bldg., OALR 
Pr rer renee 418 Brvant Bldg., ALR 
a, ar 1810 Federal Reserve Bank Bldg., ALR 
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8 er Tere rr eee tree Bryant Bldg., OALR 
SHOEMAKER, FERDINAND 

U.S. Vet. Hosp., No. 67, 27th and Paseo Sts., OALR 
SUPUIMEATE, De Binns ccccccnccccscesvcecesdOe Atay Bee. OALE 
I eae .. Rialto Bldg., ALR 
ee ...1100 Rialto Bldg., ALR 
FS 2 arm AX Rg) 

ST. JOSEPH 
womomawe, 1. ROWERS... . c ccc ccccccunss ..204 Logan Bldg., OALR 
Se 8 a ner ‘orby Forsee Bldg. OALRER 
Mintom, We. H.................c.-...18t State Bk. Bldg., OALR 
PROUD. WILLARD C....< ...66ccu cs ....Phys. and Surg. Bldg., OALR 
ST LOUIS 

PERE (ARP MUR  Mhieik x oka hae ediw nen tes 537 Frisco Bldg., ALR 
SSO Discs acdnaderas dea .. .900 Carleton Bidg., Op. 
ARBUCKLE, MILLARD F....... 1011 Beaumont Med. Bldg., ALR 
I Gs i ne kddseaanchdaken ews Frisco Bldg., Op.A 
OO ee ee eres ae Metropolitan Bldg., ALR 
POW, EVER CO). . cnsicc cecccwcteween 201 Humboldt Bldg., ALR 
pues. S. Si. s << ..........Missouri Theatre Bldg., ALR 
CALHOUN, JAMES GOAMAM. ...sccccasaes Metropolitan Bldg., Op 
CHARLES, Jos. PONY ktars ead whoa ...3720 Washington Ave., Op. 
CosTEN, js _ pia deb i eure Beaumont Medic: al Bldg., ALR 
Davis, CHARLES L. eee 3720 Washington Blvd., ALR 
RR Ber Was cates ccm Medic: al School, Washington Univ., ALR 
a Se “h ; . Metropolit: in Bldg., ¢ p. 
AR ere eee _.....408 Humboldt Bld lg., Op. 
SO ey .. 1006 Carleton Bldg., Op. 
E1rMER, CHARLES EUGENE..................316 Lister Bldg., ALR 
Ferris, Davip P.......................1000 Carelton Bldg., ALR 
oo yy a Sh) 234 University Club Bldg., ALR 
ee, os ace beawledareoee 3115 S. Grand Ave., ALR 
GoLpsTeIn, M. A.....................3858 Westminster Pl., ALR 
Se ee ....3720 Washington Blvd., Op. 
(;uceenmem, Lb. K......<s.. juice Meanie eres ae Carleton Bldg., ALR 
GUNDELACH, C. A.................825 University Club Bldg., ALR 
HANSEL, FRENCH Ke ty. See ... Beaumont Medical Bldg., ALR 
ie ie eds da tke ness eeeew aks 706 Missouri Bldg., Op. 
a a re ...... Humboldt Bldg., Op. 
en ro al ee oe par, . Metropolit: in Bldg., Op. 
Hourn, Georce F................511 University Club Bldg., ALR 
Howarp, Harvey........School of Med., Washington Univ., Op. 
RCN Tn ceaewe made Missouri Theatre Blidg., ¢ Ip. 
= er 3511 Washington Ave., Op. 
ee $11 Beaumont Med. Bldg., ALR 
a a | ae 826 Metropolitan Bldg., p. 
LEAV 7. eS a ee eee Metropolitan Bldg.., ALR 
i . Ea ae ee . Metropolitan Bldg., Op. 
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web. TOA Ties fet pnecthenan enw awa Carleton Bldg., ALR 
McMaunon, Bernarp Joun..........Missouri Theatre Bldg., ALR 
so RP rere rr bir: Frisco Bldg., Op. 
MILLER, VERNON B.. ee .810 Metropolitan Bldg., ALR 
Bevess TUGERE TBC. 6. ok ose snk beens .Wall Bldg., ALR 
NeEMoOURS, PauL ROLAND PIF es ee 3852 Greer Ave., ALR 
PAYNE, R. ] .........-University Club Bldg., ALR 
Petz, Mort D.... aunaeccecees oe MIMNOUS Brae, ALD 
PFINGSTEN, C.F... Spices eet ae _,6370 Waterman Ave., ALR 
Poos, GROVER H.... rae hie gat ies Univ. Club Bldg., OALR 
Post, Lawrence T. , .......920 Metropolitan Bldg., Op. 
Post, M. Haywarp ......920 Metropolitan Bldg., Op. 
PoTTER, ALLEN B. pica ke dvaceuesd xa cae Seine, saa 
Proetz, A. W....:. ..........Beaumont Bldg., ALR 
Rem, Huco. Fee ae Er ee ee 417 Metropolitan Bldg., Op. 
Ryan, L. M 5 cea eae a ........ Wall Bidg., ALR 
SAUER, W. |] ies ....e....Deaumont Medical Bldg., ALR 
JCHOLZ, kK. P . — Sal alt say te en ier .. Metropolitan Bldg., ALR 
ScHuWARTZ, FREDERICK ©.. ......./01 Metropolitan Bldg., Op. 
SENSENEY, EUGENE T. ocncvessevcdh@ Laster Biase. ALS 
SHAHAN, W. E.......... .....2.....Metropolitan Bldg., Op. 
SHOEMAKER, W. A eee heedok ah mae 1006 Carleton Bldg., Op. 
StIMON, FREDERICK C Doe areas aa 914 Arcade Bldg., ALR 
Smit, Wa. M 719 Missouri Theatre Bldg., ALR 
i Tooker, C. W... yas it sdaoas asta wie eo c: arleton Bldg., Op. 
Van METER, EUGENE R a 55 eae W: Ps tton Ave., ALR 
WESTLAKE, SAMUEL B. 5 Sid eos, ae . Beaumont Med. Bldg., ALR 
WIENER, MEYER.......... »..2++..+.-90O Carleton Bidg., Op. 
Woop, V. VisscHer... ........bDeaumont Medical Bldg., ALR 
WoopruFF, FREDERICK E................ Metropolitan Bldg., Op. 
SEDALIA 
' MOTE, SOME Ties sckicetcwiscteitinddndanen Ilgenfritz Bldg., OALR 
; ‘| PO, SAG su nincadbaae eden metieer seus 111 W. 4th St... OALR 
SPRINGFIELD 
TERE. TOMININ 5 iio ihe 054 oe bee 840 Landers Bldg., OALR 
COPFEET. Pemoneee A... o.oo k odes ennn. 1240 Benton Ave., OALR 
Pet TUCME. MOG OI. cis oc 2 so teas 318 Landers Bldg., OALR 
SMITH, CARLIE SOUTER. 65 occ eecc dua 214 N. Jefferson Ave., OALR 
TRENTON 
A Go a Cn ae ee mene En 91014 Main St., OALR 
MONTANA 
ANACONDA 
toy ee. eC rr rr armen 101 Main St., OALR 
; BUTTE 
Donovan, JNo. A................4+.....507 Phoenix Bldg., OALR 
Miomse, A. W.... ccc scccecccscanescvce ce Poet Bide, OALR 
t 


St., OALR 


I, le te 8 a ee 125 W. Granite 
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GREAT FALLS 


Ts ihe cone dbacassees First Natl. Bank Bldg., 0ALR 
HAVRE 

I ie Sie aia ke iti a kee iane damask ddeah fe eee 
LEWISTOWN 

a See 313 Bank Electric Bldg., OALR 

ROUNDUP 

I ie i Be et a a ee Wall Bldg.. OALR 

NEBRASKA 


BEATRICE 


I, FOIE Gino kt cc ceeeccsecsdssss soba Coen &, CALZ 
COLUMBUS 
EE ot ee ere Col. State Bk. Bldg.. OALR 
a os ie be es ain wl ol ALR 
HASTINGS 
BRAM. c= 5 yd sorno ua ound dleOmearahs Foote Bldg., ALR 
KEARNEY 
a a are 2119 Central Ave., OALR 
LINCOLN 
TN Ee eee Op 
ee ee 939 Stuart Bldg. ( YALR 
RE i i a a eg 702 Sharp Bldg... OALR 
i 302 Funke Bldg., OALR 
i a i ig oe Richards Block, OALR 
eer rrr Terres RC 
SANDERSON, Davin D..............22.0.+00.«.- otuart Bide. OALR 
I ME MS cca gihie tie enene cues 1108 Sharp Bldg., OALR 
I 950 Stuart Bldg., OALR 
NORFOLK 
I a ed 421 Norfolk Ave., OAI.R 
I I a le alg wie eas ae eee Fleming Bldg., OALR 
OMAHA 
I 631 City Natl. Bk. Bldg., OALR 
Ce ee as ot ah ge 1620 Med. Arts Bldg., ALR 
Lo Be ere 425 Aquila Court, OALR 
RN, iss a baae drnca sicdipaes Med. Arts Bldg., Op. 
ee ia 4 Uwe addisuwtues 1500 Med. Arts Bldg., OALR 
i og ale 708 Med. Arts Bldg., ALR 
0 OS ee lL Bldg. , ALR 
SER a ae eae Med. Arts Bldg., OALR 
A SR ee Med. Arts Bldg., OAL} 
ahs 3 ibe dine gece vv ewaes Med. Arts Bldg., Op. 
I ee eeena Med. Arts Bldg., OALR 
i Re ae ane Med. Arts Bldg., ALR 
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moseawem. Puta Bcc ocak cheas cb beeaeians Med. Arts Bldg., ALR 
PRUMENDALR.. Clin cc kncd ccccsecesccsccaddes Dee ARE ee, UALS 
Swas, Coamiss Mi... ww oo icc cs dienes ss 4.a0as OOOO: AUD Oey AP 
Unen, C. Ti. s ce cessscsss Soe City Nations) Bask Bide, ALR 


W HERRY, W. P.. sdeeatedicaweeeeucnc sa 6 OGM IEE JURGe Eee, CRAG 


NEVADA 
RENO 


FULLER, JouN ANprRE........ Farmers & Merchants Bk. Bldg.,. OALR 


NEW HAMPSHIRE 


NASHUA 
US Prensa rdssnndeseieeeeewenak 16 Amherst St., Op. 
NEW JERSEY 
ASBURY PARK 
FisHer, JAMEs A. 5:ditach Seen wa eeerarale Jersey Central Bldg., OALR 
Upnam, HELEN F. ie Raced = eae ee 305 Third Ave., OALR 


ATLANTIC City 


124 S. Illinois Ave., ALR 


CHARLTON, C. COULTER 
101 S. Indiana Ave., ALR 


PennNet 5 dua git ae se ie ates 


BLOOMFIELD 


Moorr, Joun D... ..6 Washington St., OALR 


EAST ORANGI 
BUVINGER, CHARLES W..................50 Washington St., OALR 

HACKENSACK 
GREENFIELD, WILLIAM JOHN................ 


JERSEY CITY 


418 Main St., ALR 


15 Exchange PI., OALR 


PES. Watters oo esa cere ees 
LONG BRANCH 
BO | ae Se ne Pe ere mM Tere eg 96 Third Ave., OALR 
NEWARK 

CARDWELL, EpGAR PARMELE................12 Central Ave., ALR 
CARTER; 5, TORN a ci casucieeinesiegeees 671 Broad St., OALR 
Je) | | es eee ee epee SLs 1019 Broad St., OALR 
fe A SR Pee me re ern 86 Washington St., OALR 
Kerm, WILLIAM F.................+2+0---2) Roseville Ave.. ALR 
Le BE 6 a, os wh on baa ae aun etna 671 Broad St., OALR 
CR IE Fi a 6.5 oo Ss Ks SE ak 24 Commerce St., ALR 
CR ON RP 08.040 sk KR aed eee 14 James St., OALR 
SSSUMOME AW. BOE BEOT Fi. oso ocd iw oes ha eee ks . 671 Broad St., Op. 
Woop, Fart LERoy.......................33 Lincoln Park, ALR 
eemwoem, A. CWARERS: o.oo ck ckcccccusce 188 Roseville Ave., Op. 


ORANGE 
PRON, TAM ste 5 sce Necageusewnnnnes Metropolitan Bldg., OALR 
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PLAINFIELD 

CHILDERS, ROBERT JEFFERSON..........6555 604 Park Ave., ALR 
TRENTON 

i ccd id bee whan sheds enc baw de wen 34 W. State St., OALR 

6 My Meee Terre e eT eee 128 Third Ave., OALK 
UNION CITY 

sc x Sass a ke A eh he eo SOS 440 New York Ave., OALR 


NEW MEXICO 
ALBUQUERQUE 
penmiere, Miamesson LL... .. 2.2 ccccccsess Ist Natl Bk. Bldg., OALR 


NEW YORK 


ALBANY 
PEIN Bed nica beesvenedebes dewescaad 344 State St., Op. 
i A Serer Tree ee Tee 116 Washington Ave., OALKR 
es od dat nk MOOS RHE 146 Washington Ave., ALR 
TY Wak bsic ns eke ck ta oeessseiviewand 46 Willett S., Op. 

BINGHAMTON 
i rs POOR Oe ks pe scenede cdeeee es 73 Main St., ALR 
RN oS ie leas Riek ake a am, woe 81 Main St., ALR 
I Os Fou i'd bind wale aed wig e 151 Front St., OALR 
BROOKLYN 

pT aes re 11 Schermerhorn St., ALR 
ON Se are rrrrerrrrerer oF bo me 
GOLDING, JosePH EERE) ee eke ee 170 Hancock St.., yp. 
Ceewrinte SAMUEL Dic 6 ck cccciccccscds 169 New York Ave., ALR 
a er ee ee rT ere 135 Cambridge PI., Op. 
ee ye Ye re 17 Schermerhorn St., Op. 
eS ick k Suen e sacene aes 263 Eastern Parkway, OALR 
a a eh a ne ell aah 863 Prospect PI., Op. 
DI Fi 65 ds thew os dnp bene ve oveun 14 kighth Ave., Op. 
LOMBARDO, MELCHIORE...............-.. 142 Joralemon St., Op. 
MENGER, Louis CHARLES.................-2U2 Weirfield St., ALR 
I gd S12 & ae wid leilusnaataun 198 Lincoln Place, ALR 
I Ps ok wancscddaasecurs inde 680 St. Johns PL., Op. 

BUFFALO 
I Rg ind awe ved senwe badd biveabe ral 33 Allen St., Op. 
ce AP at roar ay 150 N. Pearl St., Op. 
errr rere rr errr TT 449 Delaware Ave., ALR 
Noe cnn dia bah Rae Ae wR uC 190 Ashland Ave., Op. 
30ZER, HERRMANN EUGENE.............. 468 Delaware Ave., ALR 
Baown, C. Mou. .ccccciccccccccccccesce dhe Delaware Ave., ALR 
aly 8 ES pee ee 483 Delaware Ave., ALR 
RN BUS, WE kines 6 +bede denned o606eden sng 2 ee Ok, OO 


I, <I ah a es 498 Delaware Ave., Op. 
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FAIRBAIRN, JOHN F......................903 Delaware Ave., ALR 
ee eee weeeeee + 473 Virginia St., Op.A 
Guosser, Herpert H.....................-448 Franklin St., Op. 
NE i Pe re ee rere eee .503 Delaware Ave., ALR 
Sg NEP ELTT EC 40 North St., Op. 
Le Winx, THurRBER....... sevccvsvecsctié Linwood Ave., Op. 
fe A, errr ee er wee eee ss. 454 Franklin St., Op. 
OO To ee re 83 Bryant St., ALR 
Marcu, Crara A.... a ppetainy 465 Ashland Ave., Op. 
Prittips, WM. Linton weeeeeeeseess Il Linwood Ave., Op. 
RENNER, W.S 341 Linwood Ave., ALR 
pogo ee | cer re 196 Linwood Ave., Op. 
Wit Te. \\. ] \l , . 333 Linwood Ave., Al iN 


Hiacarns, R. P... ALS etna A aa Ae a RR Oe ace 20 Court St.,. OALR 
DUNKIRK 

JAcKLE, ARTHUR F. ieee RN kee 63 FE. 4th St., Op. 
FLUSHING 

Goove, EpwARD ALLEN. . De eeeeceesee «209 Sanford Ave., ALR 
GENEVA 

SPENGLER, JOUR: ARTMUR. «2 256i c ceeds secs 4238S. Main St., Op. 


OE AE! Re ere ee ee or ee 70 Ridge St 


JAMESTOWN 


. ALR 


a a >: ae ee Las Sheen nee eles ai a Sl. <r 
LOCKPORT 
RINGUEBERG, E. N. S.... Pe a ee ..13 Main St., Op. 
MT. VERNON 
NL, We Ohi DONE -- aca ses weew en avant 110 E. Sidney Ave., ALR 
SMOMGOM,. 9. Fike cicccccs suds die dense ste ee eee, ALR 


NEW ROCHELLE 


ere hee eee ess) 8 ee 421 Huguenot St., OALR 
WoopruFF, WALTER STUART.............. 421 Huguenot St., ALR 
NEW YORK CITY 

Pn AS TS ne a ke 
I SN a4 cned-aSer bin area ekGvan aed 1O16 Fifth Ave., ALR 
PN TES Es si diid win pauls Oe eae eee ae 20 E. 76th St., ALR 
ee mae eee re 140 W. 86th St., Op. 
ee er ee errr eT ee 30 EK. 40th St., Op. 
Eg EE EE EOE. 57 W. 57th St., OALR 
I I re aie a a he ee ee ck, Sak 2 E. 54th St., ALR 
CONGR PTO occ ao cbs vo Ke whee ce we 1 W. 85th St., Op. 
RS Tc a oid toate ee 47 W. 87th St., ALR 
Couseet, Momeet MARTIN. ....< ci ndsesnvasccs 160 W. 87th St., ALR 


oS eee 141 St. Marks PI., St. George, Staten Isl 


.. ALR 
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ee. DEOL, Ms Gc 6 adkebaesaeneenwelnlad 114 KE. 54th St., OALK 
I NS 6 MU we 5 une Waka ak 210 W. 70th St., Op. 
RE ae ee eee eer ee eee 40 I. 6lst St., Op. 
a ied Oh avak ca seme 1060 Fifth Ave., OALK 
a oc lg aa 218 Second Ave., R 
RB a Pe re eee ee 110 Ek. 36th St., ALR 
I i ns & 5 he daca Sh Wake aw keewe 150 W. 55th St., Op 
III Tr Olga sw ke cdw soe Cee Re REA 30 W.. 59th St., Op. 


SE OC Ae re eee 30 W. 59th St., Op. 
FERNLUND, GEO. Byron 
Hillside Ave. and 118th St., Richmond Hill, OALR 


Fow Ler, Ropert HeENRY......... paeecssskeboed Gene St. ALR 
FOWLKEs, JOHN WINSTON............. iced W. soe St.. ALR 
PRANEEL, EDWARD, JE... 6.66 nncccceecs ...152 W. 58th St., ALR 
FREUDENTHAL, WOLFF........ <(aisas a) ace br lage ee ae. eee Ot, AR 
tontewoue. VW, bi... . cess. er ttseeeecd@e Parke Ave. ALR 
GOLDMAN, A. BEILTON.......6.s0cceese0s.>.. 80h BE. Oth St, Op. 
I hE es ecco a ears 5 i gneve ee ee, Pee 
ae re 1060 Park Ave., Op 
ROUUR, BOAR Bek oon bcc ke wectvcicdncksonde Weel ob, ALR 
GRESSER, EpwarD BELLAMY..................39 Fifth Ave., Op 
GRUSHLOW, ISRAEL.......... wee... 44) Central Park, W., ALR 
ET IE Torre eT oe e ...987 Madison Ave., OALR 
SUMESETT. “s. EMEVVAYNE. . 66k ckcc ues we eee -O/4 W. 86th St., Op. 
SN, IE, Be kd gine bond smlee da ....30 FE. 40th St., Op. 
Harkis, THOMAS JEFFERSON............. ... 104 E. 40th St... ALR 
SEMMNNIINUL, BORNE 6 cscs sons ivecesi .. 26.30 W. 59th St., Op. 
ON a oa. pie aahaia .57 W. 57th St... ALR 
Hays, Harotp M...... 55h Res Sova Se: ak co 2 oe a 
ERO Sea aie ore 40 I. 61st St., ALR 
SA ee oe 1040 Park Ave., ALR 
NN st ON ees crear ave bs Se ta cache hoa sn: 0 aod wa lg PO 
HtGHes. WENDELL LOCHEAD.......... ed 20 Ie. 53rd St., Op. 
SURE, WeMMTERY BEAMSHARL.. .... oi. 60000 ..33 E. 68th St... ALR 
HUTCHINSON, ALBERT T........... , ee 30 W.. 59th St. ALR 
a a ee ee 17 EF. 38th St., ALR 
PURGRIR ASE 75. Bin occ csevcccvevecses .418 Central Park, W., OALR 
OS ere eer re 114 EF. 54th St., Op. 
a ene eile Soe 1018 EE. 163rd St., OALR 
EN oho bk des case b Oke d wR eds 168 W. 86th St., OALR 
Jounson, THomas HOLLAND.................: 30 W.. 59th St., Op. 
DUNNE, SEMPRA MWER. BOs. 56 occ vec caccesescs 993 Park Ave., ALR 
ee ee ai a ie aS Ol eee yo sald 40 FE. 61st St., ALR 
Ee, BOGE EMOSSIMIC. 2. 56 eck eee cen scss 114 FE. 54th St.. OALR 
ce sa aye sean Kod ee ... 100 W. 59th St., Op. 
BE ee ne ey 30 EE. 40th St., ALR 
ee ek ss ck a wae 30 W. 59th St., Op. 
253s SU KEKE Ronee nh hea oe ess 10 E. 54th St., Op. 


i A ee gs ida the dak been caeeaed 51 W. 73rd St., ALR 
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ie COE i ng ie wrarinqaeaen a Sieve 12 W. 4th St., Op. 
Ba Vocsm. A; Asics ci cccacddaccdsccese csc EE we, CORE 
EE ON i aca a did paste kes ea ee 17 FE. 96th St., ALR 
Pe I I fo ese ous Soe RNS MAND! Rca els aE 730 Fifth Ave., ALR 
SSS ESS a ore 100 W. 59th St., Op. 
NER PE Beg os ox kd Hd nceee cee 17 E. 38th St., ALR 
May, CHAS. TH....cs EEE PRE." 698 Madison Ave., Op. 
OE ee oe a aisha xb or eae 1079 Park Ave., ALR 
eg RE errno 666 West End Ave., ALR 
CRIN I Be IS le oa Sts na alg leew avec ardca dee ee 12 E. 86th St., OALR 
BGtazem, Joserm WILLIAM... 202.2006 6s sen wd wos 305 E. 17th St., ALR 
BOSMSEY, FRRMBW cc oo kc cei sce caas towed os ce eee eee ee 
NR in os ae wi Re Gee Cane 339 Park Ave., Op. 
DESC TN GON, Wis. PRNEWs 5.665 cdacaekecasands 115 FE. 53rd St., Op. 
BEOMRISOM.. UM WALEACE 66.6 oid. besa d deawans 39 E. 50th St., ALR 
NISSEESON. WEAN 6 ecko « acacc odd wr¥ike deb od 2b ne ko oe ee ee 
ORWMCUTT, TMOUES Aisi oss dices ccc nans 17 E. 38th St., Op. 
NINE). ONS Wr 5 5 Rialecd awd 6 eRRA eee a 30 E. 40th St., Op. 
PRERE FRC IUR oo s ioso bik wd acteaw earedan 667 Madison Ave., ALR 
SE SN ics disp gs Be erarmate hunt 150 Fifth Ave., OALR 
a. SS Re ee ee cre eerneer Wen 30 E. 58th St., ALR 
MESSE, ALGERNOM B..... 5. os ccs cewsesdess ose es ee oY oe 
ROSENBAUM, Morris err re ....61 W. 88th St., Op. 
DAMSUNES, TORR AMIDS nic oli so is oes wes Ciba ie ta ee Os ee 
a reer rere err re 44 W. 74th St., ALR 
cre fn ae, ae a ns oe eee ers ee 249 West End Ave., ALR 
SHCTILIVER, PRRUPRMEADN « io asec iis Gow lalec cop alee 1016 Fifth Ave., Op. 
i 8 ae, et, nn re a eee 941 Park Ave., ALR 
ON, Bx liek ka: d-a.enceekee.new ihe ea hee nee 60 FE. 67th St., Op. 
i, UE MS id einen os dea eee 45 Park Ave., Op. 
SON. TS oe cls sce eta shateioude alg wea 121 E. 60th St., ALR 
WEOBEG, WORM We TLDS ANE. ois dk cia ncccanactcem. 20 E. 53rd St., Op. 
Arrant eae meray” 30 W. 59th St., Op. 
UU: I ogg wea teh ee 550 Park Ave., OALR 
WOME, DON) 4 ohka sd wScceee ws be vne ess 121 E. 60th St., ALR 
NIAGARA FALLS 
gu we) | ere re ......445 Third St., OALR 
oo ee err errr 7 | ee 
NYACK 
A Shc Ws is os hk a kd eer eee eeu 120 S. Broadway, OALR 


Rem, Be. Weisincicc tisinvacesduee es First Natl. Bank Bldg 


ONEIDA 


Oe er ee =|) hl 


PLATTSBURG 


Scwwemen, AMG Sica siscc dceccvaeesdces cece Ca 


.. ALR 


Op. 


Op.A. 
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POUGHKEEPSIE 
i eo ss eae eee Mes heed 35 Market St., OALR 
ROCHESTER 
I We ekg eS i a A 75S. Fitzhugh St., Op. 
en ee ren Hiram-Sibley Bldg., ALR 
CaRROLL, Geo. G..................+..9 North Goodman St., OALR 
Ne ES Ie, ane ent eS,” 337 Monroe Ave., OALR 
ES errr err Tree Te Ce Uk mS 
ee Oe Peers Cer 16 N. Goodman St., OALR 
KENNEDY, E_prep WeEsTON....... ....Gas & Electric Bldg., Op. 
SO MMR ca gna k660s4 sds kwh R RON 332 Park Ave., Op. 
UES. TEED. cacccceaceacvcccessall® eater St. GOALS 
de et ae ig kk ede ok 303 Alexander St., ALR 
acs owe enwree sees oa 26 S. Goodman St., ALR 
AIRS CRE OR ae ee ee ne ee 289 Alexander St., OALR 
DOES, FAME Ciosvccicscesiecveccciccsae a Pen St. On. 
SYRACUSE 
re as Siw ae We Medical Arts Bldg., ALR 
Brown, Mortimer G....................Medical Arts Bldg., ALR 
RE a ee eee 820 S. Crouse Ave., ALR 
CAVE, BAWUS Biss c cic cvvcvaccscvicesscctee Pepeme Sie, ALR 
Uf Se ere pert University Block, ALR 
SE BE. Wievsdsieeteeceavccecsces cee Ben i. cae 
SOARS, BOWIN Foc ccc ecccscdnvecscccscse tte Tower Bide. ALR 
Hoopie, Gorpon D......................Medical Arts Bldg., ALR 
Joy, Harotp Henry.................504 State Tower Bldg., Op. 
I i ae a k's le So nie kw ha ARE Chimes Bldg., ALR 
OE i eT eee lr Gl ee 
OMMEOW, SMAMIE GB... . 066i ccevcsis 1004 State Tower Bldg., Op. 
NE Ee a ar en ee 713 I. Genesee St., AIR 
TROY 
SULZMAN, FRANK MALCOLM............... 1831 Fifth Ave., OALR 
UTICA 
, POURED TE og ke cces an ewaveekeus 258 Genesee St., OALR 
WATERTOWN 
PUI, TE MTT Bak occa oc oe ccs deewedes 168 Sterling St., Op. 
WHITE PLAINS 
Moriarty, RicHArRD W.....................57 Maple Ave., OALR 
WOODHAVEN 
ES ee rere 8644 94th St., OALR 
NORTH CAROLINA 
ASHEVILLE 
OT Tee ee re te Teer 101 Haywood St., OALR 
a BB eerrereereeere: 305 Haywood Bldg., ALR 


EN ee ee 101 Haywood St., OALR 
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CHARLOTTE 


i ATCT e ECCT TT CO eT TTT 6 W. 7th St., ALR 
PRG EL Wi, bs uGakne des ebb betes ae ueebadd 6 W. 7th St., OALR 
ge Serer ere eee ee eer 6 W. 7th St., Op. 
WHIsNANT, A. M...................917 Professional Bldg., OALR 
GREENSBORO 
PS. RE: Ns ie ks hk ea oo eee can eeee onal ALR 
KINSTON 
Reaves, Cuas. R...... Reaves Infirmary, 117 W. Sycamore St., OALR 
Reaves, W. PL....... Reaves Infirmary, 117 W. Svcamore St., OALR 
MOREHEAD CITY 
OE, TINO: Biles. ok od ca coracaatdveead os BAR eeen ahead OALR 
NEW BERN 
PRES. TE Be ei iarcckedavadcad ence avee teen klks Bldg., OALR 
RALEIGH 
FLICKS. VORNIE. MONROE: «. s<s0 6500006 aa Protessional Bldg., ¢ p. 
ae re ere ores rok eee Professional Bldg., ALR 
WILMINGTON 
SOURPHY,. 5, Ge... cisicisvecndcuecnses sss acne aan 
WINSTON-SALEM 
RL: “SONOS Tso creed tormateal 210 (Hanlon Bldg., OALR 
NORTH DAKOTA 
BISMARCK 
4 CoNnsTaNs, GEORGE Mavurice........Quain & Ramstad Clinic, Op. 
FARGO 
MiuREAUS, EGIRANOT Poics cic < voces dwaccuas 620 Front St.,. OALR 
MINO1 
PCO AWNEL. Fi. Dy qc ck kd Oe htera pete Heke 33 Central Ave... W., OALR 
OHIO 
AKRON 
Se cere er ee 2nd Natl. Bank Bldg.,. OALR 
Moore, T. K................416 Central Sav. & Trust Bldg.,. OALR 
UREN BR We ck io 0d hb Kx Ae oh eRe eRe 165 kK. Market St., OALR 
ALLIANCE 
MiInc, Gromer Li, Pei. ccs isisiecscccccss sos Sae Meet St, Om 
OA £6 cGkewrasenealcaie amie 537 I. Market St., OALR 
BELLEFONTAINE 
PUTER, TLOMUMT TEik oie cc cecass 112 W. Columbus Ave., OALR 
SERRE, SONU Bar kdadahsccasdeuspedonees 135 N. Main St., OALR 
CANTON 
Hort MAN, ON Aion iceia's ata. neta tate eco Mata ean 309 Brant Bldg., ALR 
eR a eee ee rT ETT Ore grant Bldg., Op. 
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CINCINNATI 
MR UNO., TRA Phi s cca sacs cours vovwd 605 Traction Bldg., Op. 
I ee g cin ce cnn cnd neon ce h ae 3549 Holly Lane, Op. 
LT cts a or Te laa alae 19 Gartield PL, OALR 
Brown, ALBERT Lovis............ 2000 nee Central Bldg., Op. 
eee So ee ee ee ae a ees: 56 Doctors B ihe. \LR 
SE ER Sap Se eee tare re eee eae 19 W. 7th St.,. OALR 
SS TE SECC CET UNTO TCS CTT eT RC 
EE Peer rer ye errr eer rer ee 707 Race St., Op. 
a ea Nas cates Gi ae we BOR ie use lace 707 Race St., ALR 
JONEs, Re ces ro od ee ay a <a’ x OO Doctors Bldg..Al Ix 
KING, }abeaehh he kncate .eeeesecsesess mon Central Bidg., Op. 
SN Nr ..407 Race St., ALR 
A eS RP CONTE tee err eT rere 19 W. 7th St.,. OALR 
PEROIOIO We. cubs che be edad eee .....19 Garfield Pl., ALR 
SS a re eee erga eae ...407 Race St.,. OALR 
ge A rr  ¢ me g 
Nh a aie on wet de et cnr 19 W. 7th St.. Op. 
SIEGEL, FRANCIS X.............901 Union Central Lite Bldg., OALR 
PN 956 Doctors Bldg., Op 
OE ae 2 | ee rere 901 Union Trust Bldg., OALR 
a ae se 656 Doctors Bldg., OALR 
Ce 2S Re. a 606 Union Central Lite Bldg., ALR 
3. RE oe Sec renee See een Cee 8 W. 9th St.,. OALR 
OS A; rer rae etre 2600 Union Central Bldg... OALR 
WAN SOO Ba Rico s ciao bree ome we see 6 cle Be Ol St., On. 
EE Ns Fis as wala PRR Se kee ... LE. 8th St.. ALR 
CLEVELAND 

i rer eS ee ere eer re 8314 Euclid Ave., OALR 
BRUNER, ABRAM BRENEMAN............1214 Guardian Bldg.,. OALR 
SS aS a ee ee eee Guardian Bldg., Op. 
OE Oe SEES, Geran, teins eer mer eee ee eee & Rose Bldg., OALR 
COGAN, , 4 Dts Ee ek la ie Le 707 Rose Bldg... OALR 
CUPVERE PRAMMEIN Foci ck cc ccc ccceccs 1025 Schofield Bldg., ALR 
SPU. BD WE PLEIS 4. ccs hoe cae ce cavaseavs 1029 Rose Bldg., ALR 
FORSYTHE, pe a EE eee: See eee eee 600 Rose Bldg., OALR 
II 0 ng oon ait Sle g tie, walaves Mideoned Oe Osborn Bldg., ALR 
I Pc ee ot os SulcSneele W naech even Hanna Bldg... ALR 
EEE: ie a vad st aaeevnd vane he ender Osborne Bldg., ALR 
I  e acgla whl die dees es 964 Rose Bldg., OALR 
0 rer er aa 1214 Guardian Bldg., Op. 
COURT, EWU oe kc. cise a oddtolade deeases Rose Bldg., ALR 
I Ee ga. cae wb emake 1322 B. F. Keith Bldg., OALR 
a 1) a a 550 Rose Bldg., Op. 
Mutuin, W. V...... Cleveland Clinic, Euclid Ave. at 93rd St... ALR 
PUTIN I i ec te eg ay gael Hanna Bldg., ALR 
NE aad eared we kaa 606 Schofield Bldg., OALR 
gegen ee en Oe Osborn Bldg., ALR 


PTE, Phocians decked de onwdee sass Hanna Bldg 


- OALR 
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QUITTNER, S. S .3912 Prospect Ave., OALR 
Eee ee ee Hanna Bldg., ALR 
ROSENBERGER, HARRY CLIFFORD..... Rose Bldg., ALR 
RUEDEMANN, ALBERT DARWIN............. Cleveland Clinic, Op. 
SOM. Mey Meco eee ema Hanna Bldg., Op.A 
SHACKLETON, W. E... ..2323 Prospect Ave., Op. 
SHIRAS, Howarp H ..624 Guardian Bldg., Op. 





PE MIs he orc cre aa ey eras dh oe cake wea sece uot ieee Osborn Bldg., ALR 
Simons. OD FP nicck oad . Hanna Bldg., Op. 
STOTTER, ARTHUR IL. 1148 Euclid Ave., OALR 
Tripp, Ira A.... ..436 Rose Bldg., OALR 
TUCKERMAN, W. C 733 Osborn Bldg., Op. 
TUCKERMAN, W. H ee 733 Osborn Bldg., OALR 
Wauan, J. M. Cleveland Clinic, Euclid Ave. at 93rd St... OALR 
COLUMBUS 
Beatty, H. G 681 I. Broad St., ALR 
BROWN, Joun Bee O18 keene - Set Poe .. 3/0 E. Town St., OALR 
Crark, I. G.. ' a ..188 E. State St.,. OALR 
Frost, Arperr DALBrEY 681 FE. Broad St., Op. 
Haver, A. M... 32/7 E. State St., ALR 
PeouT. A; Wee os escs 3870 E. Town St., OALR 
SaNnor, DANIEL G., Jr. 206 FE. State St., ALR 
SILBERNAGEL, C. E... 240 Ie. State St., OALR 
STOUTENBOROUGH, Wm. A 318 E. State St... OALR 
a a, Ce. a re 32/ E. State St., OALR 
THOMAS, FRANCIS W. .327 FE. State St.,. OALR 
TIMBERMAN, ANDREW .. Beggs Bldg., OALR 
DAYTON 
BINKLEY, Roy S 530 Fidelity Bldg., OALR 
BLackpurn, W. J. a ... 663 Reibold Bldg., OALR 
Dutrow, H. V. .. LO4O Fidelity Medical Bldg., OALR 
RIE I Md ae Fidelity Medical Bldg.,. OALR 
Fouts, Joun D. ..910 Fidelity Medical Bldg., OALR 
Harris, H. B.. ... Fidelity Medical Bldg., OALR 
KILBOURNE, P. H .. Fidelity Medical Bldg., OALR 
Mini ITE, } W. ies aie Reibold Bldg. ( )ALR 
ELYRIA 
RE Be aoe ehiwasnaneies Elyria Sav. & Trust Bldg.. OALR 
IRONTON 
EIU AE RE oro xley oe anh tn ate oy pee Fourth and Railroad Sts.. OALR 
LIMA 
STUEBER, F. G... eee a 4! ..209 W. North St.. OALR 
Cen eee ger Ae res 209 W. North St., OALR 
LORAIN 
er a a tee eet ©. P. S. Bldg., OALR 
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MANSFIELD 
CE re ee Teer rere 14 N. Mulberry St., OALR 
ES ar ee re rere ee News Bldg., OALR 
MARIETTA 
OS Peer ewere < Bey bMS fe 
MARION 
oe OR ee eee Uhler-Phillips Bldg., OALR 
MASSILLON 
I I nds haere ee Abb has Ist Natl. Bk. Bldg.,. OALR 
MIDDLETOWN 
Ce Te.  kekeocaaboencsaeean Castell Bldg., OALR 
NEWARK 
a apt ca aata a. gy cai erm rgacgel 3 W. Church St., OALR 
SPRINGFIELD 
ere eT ere ee er er eee Ist Natl Bk. Bldg.,. OALR 
SO eT ee a 302 E.. High St., OALR 
| RE er Tee ee 34 W. High St., OALR 
IN Rt ae vale ark a dia gre sine. meh areee a Ist Natl. Bk. Bldg., OALR 
STEUBENVILLE 
SN ee eee os cn cdl waseeeedesawedetchs ccc ma, iene 
TIFFIN 
oo 2 ae Peer os lp ame 
TOLEDO 
ALDERDYCE, WM.............2+2.222+++2-913 Madison Ave., OALR 
es eck ck de Bae eden Keel 316 Michigan St., OALR 
I a de dina hoe wk WM 330 Richardson Bldg., OALR 
OS eee Tee eT re Se aE 
NR rr ee eee 316 Michigan St., OALR 
UE, Ws. Hila 0 6 66s k os be ankcceanee sss sscdee een ot. OALR 
I Ne oe a ee a ie Sana ew aeacatacnie 125 Fifteenth St., OALR 
WH IMIGEEE, TRA Tine icicicncccccncccccaccscs dee Mitthioen St... OALR 
WARREN 
Sree: Cee WN is accu maddscuceee’ Packard Bldg., OALR 
XENIA 
I a 2 oe \llen Bldg., OALR 
ee Allen Bidg., ALR 
YOUNGSTOWN 
BEARD, HaARoup JoLiy................510 Dollar Bank Bldg., OALR 
ee ets nek bs ame weleuaten ee 310 Wick Ave., OALR 
ee Dollar Savings & Trust Co., OALR 


Cupertson, L. R......... 


ZANESVILLE 


eccccecccccsce. Masonic Temple 
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| ( Ikla., Ore 


OKLAHOMA 


BARTLESVILLE 





J eS See eer rrr re Cree TT Cent. Natl. Bk. Bldg., OALR 
ENID 
Fe FP a is beats ee eRe Were 610 S. Monroe, OALR 
GUTHRIE 
ee See ee re rere re 22414 W. Okla. Ave., OALR 
McALESTER 
Davis, J. E.. >, gris Sint LieE aapatiog hie a wien eteaeee Kress Bldg., OALR 
MUSKOGEE 
FUL, 6: Sas ev ibeeiectsassse een Barnes Bldg., OALK 
OKLAHOMA CITY 
EMRON, W. Biv icssccctcvcsccccscess cde MOGI Artes Bae, OALE 
go Ae a. ee ee ey eee 902 Medical Arts Bldg., OALR 
CPR, Fi Beis ob cack ddd eae ecw 1010 Medical Arts Bldg., OALR 
DERE ON. BRbisk esas caea nouns 604 Medical Arts Bldg., OALR 
PE, Ba Teaching oe vt i edeecees 609 Medical Arts Bldg., OALR 
rULSA 
OGRE, DNS Bois ccs cea eewbncdedann Med. Arts Bldg., OALR 
COOK, Wi. PRBRRR ii. ccc cccccccesensevnses Be, JAI ee, Chee 
HARALSON, CHARLES HERNDON............. Med. Arts Bldg., Op. 
OTH, ALOERT Wai snes cccicvesscccscssecs A Atte Beer, OALR 
SO a eee ee le 
OREGON 
BAKER 
GORDON, GLENN I. i ak Riba eee ea ales Cadac been errr 
LA GRANDE 
i, ae a ee Se re re Tne ee ae Foley Bldg., OALR 
PORTLAND 
PR ee eee ree Sellings Bldg.,. OALR 
Te, DE ad a6 8.x hr anotien hina 800 Pittock Blk., OALR 
PII, MMM ts on ws cuhbite heed mes Medical-Dental Bldg., OALR 
CARRUTH, HowarD ERNEST............ 716 Med. Arts Bldg., OALK 
NUN I i i aa. gi Sie ig Mayer Bldg., OALR 
Lickson, Joun F...... 418 Mayer Bldg., OALR 
PRTG, MMe Piss kick chan sdeieee 806 Medical Arts Bldg., OALR 
Lo ee err 
SONG, SHPO i. 65k 0d ck Khare Sed aenbonan 611 Lovejoy St., OALR 
SO eg a nr rr 1203 Selling Bldg.,. OALR 
NN, Oe TR ae eae hs ited nd baie 410 Medical Arts Bldg., OALR 
te SP eer ere ere. 600 Mayer Bldg., OALR 
RARE, TER Mik cease Vend ciadanes Medical-Dental Bldg., OALR 
Lupton, Irving Mamtin..........0000. Medical Arts Bldg., OALR 
| WOeRs, DMEM Tiscicescanvccics Dunthorpe, Rt. 8, (Retired), Op. 








628 GEOGRAPHI¢ [Pa.] 
PENNSYLVANIA 
ALTOONA 
aI TN ns cael Sal dl Sag oli Seti 1118 Twelfth Ave., OALR 
BEAVER 
CRUMRINE, NORMAN Ross...............-...-995 Third St., OALR 
Rh BAP erer rece rt Ter eet 218 E. Third St, Op.A 
BETHLEHEM 
pT ES Pee ) el Uk ae 
BRADFORD 
.1 Main St.,. OALR 


AsH, GARRETT G......... 


Doane, L. 
TS a a rere 


TN area cave 


BUTLER 


ey re et ree 357 N. Main St. 
weeeeeeeee. Savings & Trust Bldg. 


CHARLEROI 


OALR 
,OALR 


FERMAN, JOHN W..........................otahiman Bldg., OALR 
CHESTER 
Oe eee ee re Trees if i ma 
a ee ee ee ee 525 Welsh St., ALR 
CONNELLSVILLE 
eT ae , rere 308 Ist Natl Bk. Bldg... OALR 
ERIE 

J |) eres err eer errr — wf a 

OO FIT SCOT ORE TE CT CCE 309 W. 10th St., OALR 

EE i aks pida tn themad an cae mes 221 W. 9th St.. OALR 

IN nl a NE ee ke 813 Sassafras St., OALR 

Orr er Teer eT ee Te 232 W. &th St... OALR 

RE rey ere 813 Sassafras St.,. OALR 

ee ree ... 138 W. 9th St., OALR 

SE Rh cht idnkee set kaeewdeeeds 162 W. 8th St., Op. 
FRANKLIN 

DE Tis takivess1 ein cseses West Park and Liberty St., OALR 
GREENSBURG 

FAIRING, JOHN W...............206 Tribune Review Bldg., QOALR 

an 0b caine wad ok win 8 OOO Coulter Bldg., OALR 
HARRISBURG 

RE Ce eng ne aha yee 618 N. 3rd St., OALR 

Pamiweumm. Fi. FIGRSMEY..........2... ....1438 Market St., OALK 

a a da re 209 State St.,. OALR 

A i a ink ape etinewduedteny snadunt 32 N. 2nd St., OALR 
HAZLETON 

I i a bene he MA Ke ....Markle Bk. Bldg., OALR 
JOHNSTOWN 

0 ee Serre ree rere 804 Johnstown Trust Pldg., Op. 

Se eee 604 Johnstown Trust Bldg., OALR 

TE ie Gi ssa:h ache é eK ae mere 907 U.S. Natl. Bk. Bldg.,. OALR 
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LEBANON 
ON, DONE Thick ckcedsieeisneivecneas 123 N. 8th St., OALR 
MIDDLETOWN 
Cee, ROGRO Wes bk oa os ienekdacandenw vias 19 N. Union St., Op. 
NEW KENSINGTON 
PES. ‘Re Missa kaka stitesesuernaes Logan Trust Bldg., OALR 
ae ere rs Crees eer Ist Natl. Bk. Bldg., Op. 
NORRISTOWN 
sEIDEMAN, JosepH ExLitswortn...Montgomery Trust Arcade, Op. 
Pmick, JOON BEADLE. oie ici ics ccssessscss sdee OO Ok, ae 
PHILADELPHIA 
Ppgme,. Paascss. CRs onic cos wack ee keccscseed 313.S. 17th St., Op. 
PARRA, TIE, Fos ts cic arice cashes ....1629 Spruce St., ALR 
AMANO, KaGeyas W.................502 Woodland Terrace, ALR 
a a rrr rrr ee 
PREM, Be Pais wacnc sere ccspeabaen eres 308 S. 16th St., Op. 
OE er re ree 1912 Spruce St., ALR 
DARSEMANM, EK. WINFIELD... ck scdaveunin 928 Clinton St., ALR 
et Sree rrr rer errr re Te 1117 Spruce St., ALR 
Loo a of See rere eee eT ee .1524 Chestnut St., Op. 
Brark, Mortimer W..........N. E. Cor. 20th & Chestnut St., Op. 
BOLMRINGER.. Words. cic cc oe ce soe 700 Central Medical Bldg., OALR 
BROWN, SAMUEL HORTON... ........00008- 1930 Chestnut St., Op. 
Brum, Set A.................-+...-.Medical Arts Bldg., OALR 
oe Re re re eee ee 1831 Chestnut St., ALR 
oe | gt ee eee 2045 Chestnut St., Op. 
Cumnr, Lowis FIGMGY « .ooc sc csi nes occa vcce sb ae BOE, ALE 
I I, es pans Gad 5 kip aw nh in tn Sw eration 1721 Pine St., ALR 
CoHEeN, HERMAN B....................-Spruce and 13th Sts., ALR 
COBEN, SAMUEL «066.6005 5. 1 sh adil ates: Sokal 2009 Pine St., ALR 
SI SUNN cakes de dco bdieawne meds 1930 Chestnut St., Op. 
CreiGutTton, Wm. J. yaa eid shee ab ..258 S. 18th St., Op. 
CROSKEY, J. Re  PrRene were ree eee Medical Arts Bldg., Op. 
i eS er eT est eee 135S. 18th St., ALR 
2 Se LS ere ee reer 1737 Chestnut St., OALR 
STE PAGE, TORRE «5 x65 cds cwckawas oe ees sh? OOOUOE t., AL 
NT, SAIN nie se see nn bee ae ie Ses 1532 Overington St., ALR 
PONE, BOMCRINW Bis. ois. sc acoxsbarvanwe seen 1915 Spruce St., ALR 
er eer aT Chestnut and 20th Sts., ALR 
ee ere re rrr 303 S. 17th St., Op. 
oe eS Seer eer oneness 2112 Pine St., ALR 
ROU Se Init Buranda b,c aie tee eae 1531 Spruce St., ALR 
CoOWEN, FRANCIS Vion o 6 onc cc cbs a sn 0's 00560 00 vc cue ene ike, 
GriscoM, J. MILTON......................-2213 Walnut St., Op. 
SERORAD, TOE Bes nan dcceneecenenesdc 4051 N. Broad St., Op. 
SN a Ma kik idk Kae was VRcuN Ones Sere AGT 1205 Spruce St., Op. 
Te we ee 1819 Chestnut St., Op. 
Re Rr ne Renner ee ena De 1930 Chestnut St., ALR 
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DORMOE, CURRIER i. 5 onic sicesc ccd eenen cee Ge SA Okeke 
PARWOEAM, A, TPRMOUR. 20.5 cscs ci cesesccuss 1923 Spruce St., ALR 
Re APES TE TS TET PE eee eT CT eT Medical Arts Bldg., ALR 
EE ca adnedenaee oemunmis 1703 Chestnut St., OALR 
LagssLe, Henry A......... The Lenox, 13th and Spruce Sts., ALR 
LAWRENCE, GRANVILLE A................Medical Arts Bldg., Op. 
Ne. re ey be TR 
Lortus, JoHN EpwWarb.............. 605 Medical Arts Bldg., ALR 
0 D> rere 1923 Spruce St., ALR 
EE ae errr er eT 1724 Spruce St., OAI.R 
> ee ee rere 1724 Spruce St.. OALR 
i a ee cel 2008 Walnut St., Op. 
I ee ack aa dn eens 710 W. Lehigh Ave., ALR 
inns dna eeeeee dan 18th and Chestnut Sts., OALR 
Moore, WILLIAM FREDERICK............----- 255 S. 16th St., ALR 
SS 2 a errr - Se 
O’Reitity, CHarves A...............521 Medical Arts Bldg., ALR 
i ee hey hw use eck OE 1930 Chestnut St., Op. 
PE Div ccsaninnsebse etencene nen 1831 Chestnut St., Op. 
a eT er ore ere 2049 Chestnut St., Op. 
RRO, BCL AREY vice cdicscssccnvenn 1906 Chestnut St., Op. 
I aie sic lever ie ayele dias ke Mime wes 230 S. 21st St., Op. 
RippaTH, Rost. F.......... N. E. Cor. 18th and Chestnut Sts., LR 
OS ee ree Teer et 3701 N. Broad St., Op. 
MueNe. CAM TSOON . 6 ok ccc catcdccevadewes 1924 Pine St., Op. 
eS eer err 2006 Walnut St., Op. 
SCARLETT, FIUNTER W.. i... 065000006. 20s so. net ot, Op. 
Ce Se eee 2045 Chestnut St., Op. 
ee Ge, FR nk i wie ec sewdivceees 1705 Walnut St., Op. 
a ere eT Physicians Bldg., Op. 
Og ee re ere 1930 Chestnut St., Op. 
a a a Perer reer reer eee e 1724 Spruce St., OALR 
SHUSTER, BENJAMIN HARRISON............ 1930 Chestnut St.. ALR 
gO Sr ree 1811 Spruce St., R 
I MR gs sie Ca was vase each aemaeene 1734 Pine St., ALR 
RB ee rere 1930 Chestnut St., Op. 
A ee .. 1830 S. Rittenhouse Sq., ALR 
Ee ss basen ca dbase dew ban ames 1130 Spruce St., Op. 
ee te big ware 269 S. 19th St.. ALR 
ree rrr rere 1301 Spruce St., ALR 
CE Ee a Medical Arts Bldg., Op. 
Tucker, GABRIEL. ...Graduate Hosp., 19th and Lombard Sts., B 
pS rere err err 1429 Spruce St., ALR 
EE DE Ma ba ab cas eadeswesawecae ees 1309 Spruce St., ALR 
ek eee eehauth eee e wee 2100 Walnut St., ALR 
Wituiams, Horace J...........5908 Green St., Germantown, ALR 


ZENTMAYER, WILLIAM. . Suite 803, S. E. Cor. 20th & Chestnut, Op. 
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PITTSBURGH 





OE en, ag oe on oe ote he eel Park Bldg., Op. 
SW Men eticy badledkaunseeddeaubee ae 121 University PI., Op. 
eS A er ere ere Jenkins Arcade Bldg., Op. 
CAE, See Thi bc ccd ekccauase casas Westinghouse Bldg., Op. 
Ce i ae ee ee ee 121 University Pl., OALR 
se, ee ee eer re ere 623 Union Trust Bldg., ALR 
eh, SERS. Bass cvs woe secssans 8030 Jenkins Arcade Bldg., ALR 
a a, a er errr et 604 Westinghouse Bldg., OALR 

HAGEMANN, Joun A................-.-.-.-Highland Bldg., ALR 
SENCERE, EOWA Ty. scicded cicstawnnne Jenkins Arcade Bldg., Op. 
RENE, ACAREME Bins xk dviencascan 904 Westinghouse Bldg., ALR 
Oe Sa eer Professional Bldg., ALR 
PE, SEENON s ok 59 Fs beeen ecenesaeee Jenkins Arcade Bldg., Op. 
ft a eer rer rere 7026 Jenkins Arcade Bldg., Op. 
ee rere se ree 121 University Pl., ALR 
oo a ere re ee ee Westinghouse Bldg., ALR 

| i ee ae,  eeerrrr rT errr rere er rT May Bldg., ALR 

| a es errs Serr ree Westinghouse Bldg., Op 

ee a er 121 University Pl.. ALR 

} PR UE Sadak ekwatkonaaaeas 619 Westinghouse Bldg., Op. 


TAPROOT, TARE Biss nk vasesesavniwres 121 University PI., ALR 
PRA, SME Gir bckcov eee ches cateveane 121 University PI., Op. 

TORIES. Uo area ena das oe 3401 Fifth Ave., ALR 
NE Te, BS oi ons oe Sty ake OES me ae Park Bldg., 
SIMPSON, JOHN REID...................825 Highland Bldg., 


"Uda ws 

=~ ~ 

ww Ow 

Co ee 
~ 


SOME TE:, SOVAMEEE } < occd ds « ode ddd be ements 121 University 
Se en re a ene 626 Union Trust B 
> 

» 

, 


72 


PORN E> Miche ee kcbe a eenahaes 7036 Jenkins Arcade |] 


~ 
~~ 
= 


ld; 
ld; 
lds 


73 7 
~ 


I Ti Be a a ita ad ee 1024 May | 
Topp, Grover CLEVELAND...........307 Westinghouse Bl r ae. 
os uneekba kwaKeR oun 902 Pralestonal 
VANE, V. Bian. ccaccccs. ae alansteltd 626 Union Trust | 
I 
I 


a oe 
— - 
Pe 

oe] 


y 


y 


TQ TQ 
—_ 
—_— — 
0D 


SS tte cash bon ok kvknem ceil 806 May 
ZOST, WALTER MEILTON.. «ccc oi ca id ccecade Westinghouse 


— ae le 
~ 
~ 
— 
~ 


READING 
SS re | eR 
on a nr | 


RIDGEWAY 


Wes We OR ow ek Sn vc how xe .....Peoples Bk. Bldg., Op. 
SAYRE 
eT ETNA Be Robert Packard Hosp.., ¢ )ALR 
SCRANTON 
eS re eee ee ee 345 Wvoming Ave., Op. 
LOGTEN, ROGERS Riiinc sos ie i odes sesesacaus 703 Connell Bldg., OALR 


Nn 


WEINBERGER, NELSON 


MCALLISTER, J. C.....00.c0ccccceecceeececes 10S. Mill St., AL 
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SS a a Peeererr reer ree 228 Scranton Life Bldg., ALR 
Wituiams, M. M....................-.-Medical Arts Bldg., Op. 
SUNBURY 
as as Re 49 S. 4th St., OALR 
WARREN 
ee ieee ae nek ed 316 Hazel St., OALR 
WASHINGTON 
McCu.toucn, CLARENCE Joseru....Washington Trust Bldg., ALR 
McKennan, Jas. W............514 Washington Trust Bldg., Op. 
rer TT ee Washington Trust Bldg., OALR 
WAYNESBURG 
ERE A DUN Cook idvin cence seonicscuws Commercial Bldg., OALR 
WILKES-BARRE 
3: Se ee re 70 S. Franklin St., OALR 
Ws kc cea deeds videcane city See OL, GALE 
EE Be twe wba denwded dence nantes 43 N. Franklin St., Op. AR 
ES SS ES ne, Se eee 71S. Washington St., OALR 
Scmapruar, N. L.... 2... 2c cccccece sss. dS. Washington St., OALR 
YORK 
PLINGDINST, FOUN FED... 2.2.2.0. c0seses 220 S. George St., Op.A 
RHODE ISLAND 
NEWPORT 
iS edada CED dae oD EM WEE aie 106 Touro, Op.Al 
PROVIDENCE 
PE POR Wa i ch Sakddecndcanen 122 Waterman St., ALR 
mponmwow. NATHAN Au: ...scccccscuss ...108 Waterman St., ALR 
UR he oa a te oes et le 118 Angell St.,. OALR 
US ES: 0 112 Waterman St., OALR 
ere rer rer Ter err 369 Broad St., OALR 
2a ar ane near 210 Angell St., Op. 
a ig heimrdaen 162 Angell St., OALR 
NS EE a ee ee ee eer re 199 Thayer St., OALR 
CS er er er re 339 Thayer St., OALR 
Tinciey, Louisa PAINE................ 171 Westminster St., Op. 
SOUTH CAROLINA 
CHARLESTON 
a SE ea a ee 86 Wentworth St., OALR 
TOWNSEND, JOHN FERRARS............... 85 Wentworth St., OALR 
GREENVILLE 
I ee a etmek bale Professional Bldg., OALR 
a a ¢ Sr Chamber of Commerce Bldg., OALR 
SPARTANBURG 
EE Rs a kas nce kaceink anetaewd 909 Montgomery Bldg., ALR 
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SOUTH DAKOTA 


ABERDEEN 


pS ae, | re ee .323 S. Lincoln St., 
HOT SPRINGS 
Peat, Antunes CLARE oii ic cic ciesance Hot Springs Clinic, 
HURON 
CRI, Bic i cnixad cnsnegkaek suns 366 Dakota Ave., 


MITCHELL 
et a a eed eee Pee 101 First Natl Bk. Bldg., 


RAPID CITY 


oe ae ere re ree ee ere eT ee ery 
SIOUX CITY 
SO, SO: Thi es civeexcccaceae on 612 Security Nat'l Bank, 
OT ee eee eer eS ee 
WATERTOWN 
DIN i, Bakda var cstbenesakeNdehee senseeeeeneeksanoud 
YANKTON 
a Se ee mr ee ree Clinic Bldg., 
TENNESSEE 
CHATTANOOGA 
PRN Bs, Biche d CRA bees aoe 630 Volunteer Bldg., € 
oe Oe errr erry Per res 602 Georgia Ave., 
AR ar Rog sear nes aca mia bac wk eae Ist Natl. Bldg., 
STEELE, WILLARD......... (atékees ved eed ee ee 
DYERSBURG 
BREWER, JOHN D...... 
JACKSON 
Dancy, ALEXANDER B............ First National Bank Bldg., 
TOHNSON CITY 
JONEs, Se > See Jones Eye, Ear, Nose & Throat Hospital, 
KNOXVILLE 
BBs. 60. ten rinn eta eewesbema kes 421 W. Church Ave., 
oo Ee ee aa hl lUrFlUlllU 
PAWEE, TROUERT Giikkc is cic cdiseicn 422 W. Cumberland Ave., 
MEMPHIS 
ANTHONY, DANIEL HARBERT........... 1720 Exchange Bldg., 
a) Serre Tere rs 414 Phys. & Surg. Bldg., 
ee SER ee er re Columbian Tower, 
RI Mis Mies aie eh hbak cata ceewnwan cubed Exchange Bldg., 
a et Se en eee Phys. & Surg. Bldg., 
GILL, ARTHUR ERNEST............. U.S. Vet. Hosp., No. 88, 
es ae Sere eer Tree ere ee ll 
I, Cas er kieelc ns eevee eee 1052 Madison Ave., 
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OALR 


ALR 


OALR 


OALR 


OALR 


OALR 
OALR 


OALR 


OALR 


. OALR 


OALR 
ALR 


OALR 
OALR 
OALR 


Op. 

ALR 
OALR 
( )p. 

ALR 
OALTI 
OALI 


> 
X 
> 
X 


ALR 
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DE ine ik dbase nabeenkees Exchange Bldg., OALR 
Lewis, PuHitip MERIWETHER............... Exchange Bldg., OALR 
RR i Die ela bid aiw relat 899 Madison Ave., ALR 
I is oss a a oy wk Waa Wilk weiell Randolph Bldg., OALR 
SARE, SOI Was so cckn'ans ns eadees banca 1291 Union Ave., OALR 
cy ay 1 ap Eh 0 Se 1720 Exchange Bldg., Op. 
SELIGSTEIN, MILTON B...... 801 Union and Planters Bk. Bldg., OALR 
SPS rT rT er eres eT reer 1018 Madison Ave., ALR 
NE, Wh BN os ccncncwasevenne Phys. & Surg. Bldg., ALR 
IG i Mi kdn bose ciwenedawns ....1052 Madison Ave., OALR 
STINSON, WM. DAVID... 2... cccccccceas 805 Med. Arts Bldg., ALR 
WH ATHENS, PIWIK DYTAL.. .. 6 cc cccccccs 1412 Exchange Bldg., OALR 
NASHVILLE 

NAM, SAUIES EMGAIE, oo on vcs doves 919 Bennie-Dillon Bldg., OALR 
Se GN Es Ee 6 deh eed wee earner 1119 Bennie-Dillon Bldg., OALR 
EZELL, H. Rg ee Jee igi i Doctors Bldg., OALR 
ROR e retiree nee ore Medical Arts Bldg., ALR 
a ua hai ak an gb ial Doctors Bldg., OALR 
WARNER, eats Dida wki bh pe eGhs bee teens Doctors Bldg., Op. 

TEXAS 

AMARILLO 
DUNCAN, ROBERT AUSTIN. «<<< ics cecccecs 339 Amarillo Bldg., ALR 

AUSTIN 
RNIN NN I ec cased Kieade waewes Norwood Bldg., OALR 
I es ha Na Se ba ola ge otpala Norwood Bldg., OALR 
BROWNWOOD 
ANDERSON, W. B....................Medical Arts Hospital, OALR 
CORPUS CHRISTI 
oe Rp Dre 408 City Natl. Bk. Bldg., ALR 

DALLAS 
PONE, BR. Bink noivk cidiwcecdcscede casa s I ANG Eee, ALD 
CAMPENTER, FC. Rik ccc sc ccccccccccceses «i@@ncal Arts Bide. OALR 
te a a i ie care dlatala ou Medical Arts Bldg., OALR 
SE oer 1515 Medical Arts Bldg., OALR 
a ee ree ere Medical Arts Bldg., OALR 
McReyNoips, JOHN O............. 907 Mercantile Bk. Bldg., OALR 
IS eae ndan ea cual 907 Mercantile Bk. Bldg., OALR 
re 907 Mercantile Bk. Bldg., OALR 
PPMTAMI, Bes Mii cswasccuvccncctceuce ss sD cents Eee, OAL 
SENG, Ba Bien cn cccnevccccsccciessces s Arts Bide... ALR 
NE, FUE, Ss iin owl Kin kW RED GLA OR eM 4105 Live Oak Se. Op. 

EL PASO 
ad hile wing Aes 903 First Natl. Bk. Bldg., OALR 
MINT, DAE Bis ck cc dawdvncss 403 First Natl. Bk. Bldg., OALR 
Mie Me cra bed. was heneeaw eden First Natl. Bk. Bldg., ALR 
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FORT WORTH 


‘in 
O95 


oe eS eg eee rrr rrr 405 Med. Arts Bldg., OALR 
Jackson, Armas E............0000s020...s- Med. Ans Bidg., Op. 
RICHARDSON, JAMES JosepH.....Cook Hosp. and Beall Clinic, ALR 
SCMENCK, Ci. Pik cccdawsenidcddasddcsess ove eee ae 
We NTC. FERMOE Be sek ca ead teak 913 Med. Arts Bldg., ALR 
HOUSTON 
CODY, CEAWUDE (oc ned wv ido ov oe os bose be eet Awe Ae 
NE COI i eu wkid 56d ueacon 1117 Med. Arts Bldg., ALR 
PORE WTR Wie ovis. scs Grace ded nie alee eee ....1117 Med. Arts Bld., OALR 
Foster, J. H..... ee Se ee eee ee ee ee 1304 Walker Ave., ALR 
Goar, Everett Locan Pererrerererrs ek kg ee 
GRIFFEY, EDWARD W............. coewecee Ol) Main Bivd.. ALE 
Hapen, Henry C. ee 6.6 disecie erected 1914 Travis St., Op. 
[SRART... MOMMA Toco cs vcca cw was ..2001 Niels Esperon Bldg., OALR 
PSRARE- SIDNEY: vc wa swans ae neakban 2001 Niels lesperon Bldg., ALR 
RALSTON, WALLACE... eer eee yy re 1306 Walker Ave., Op. 
LONGVIEW 
ERORST. V2 MORRVES ccs held so disahaa eesiny 107 E. Methvin St., OALR 
SAN ANGELO 
WinpHaM, Rost DWARD.........20¢ W. Beauregard Blvd., OALR 
SAN ANTONIO 
fot Ce oh a ear pas Moore Bldg., ALR 
pene. TR Des bck wiceacadvs .......827 Med. Arts Bldg.,. OALR 
ot ae eae I’ve, Ear, Nose & Throat Hospital, OALR 
Celie. Se we BIE os ck ke ....... 420 Med. Arts Bldg., OALR 
RIS OR AI. ac era. Sian eo hee 704 Central Trust Bldg., OALR 
PaRRISH, Rost. F hhc .......Med. Arts Bldg., ALR 
ROSEBROUGH, FRANK HENky..................Moore Bldg., Op. 
rEMPLE 
McDavitt, BERTHA SCHENCK STECKER 
Woodson Eve, Far, Nose and Throat Hospital, ALR 
POCO MORNS 48. Bie ck d vs os ear eckeaees Professional Bldg., ALR 


Woopson, Bt RBANK . 


Woodson Eve, Far, Nose and Throat Hospital, 
i ee ae oe yee Cor. Ave. G and Fifth, 


TEXNARKANA 


OALR 
OALR 


PORNO a Wiese Roiet- cen caeeen Texarkana Natl. Bank Bldg.,. OALR 
MANN, R. HLT... 202. a ces cs cessee. OMe Natl, Bank Bide. OALR 
rYLER 
WG: Bie Benak el Sb Sidanks pee Citizen Natl. Bk. Bldg... OALR 
WACO 
Pt Oe Ae ee ree 1004 Professional Bldg., OALR 

SPENCER, SHELBY CRUTHIRDS............ 605 Columbus Ave., Op. 
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UTAH 
OGDEN 

NLS ei een, ee te ear ee Eccles Bldg., OALR 
PROVO 


a oe ig 35 East 2nd St., South, OALR 


SALT LAKE CITY 







INN Ne crane yim auwie waned er uckn Boston Bldg., OALR 
HAMPTON, RS rd ee eS ee ee 804 Boston Bldg., ALR 
ge EE eee wee 627 Boston Bldg., OALR 
INEMER. POWIM RAANSON. .. oc. occ cc cc cc wcccwen Boston Bldg., Op. 
STAUFFER, FRED....................++..-Medical Arts Bldg., OALR 
VERMONT 
BARRE 
8 eee er Quarry Bank Bldg., ALR 
BURLINGTON 
er ay te eee ree 182 Pearl St., OALR 
aS Be a ee 30 Church St., OALR 
RUTLAND 
BEARSHALL, GEORGE GUERIN. ... 266-05 <08cc08 Gryphon Bldg., OALR 
VIRGINIA 
RICHMOND 
Sp A aarp are rer eee Professional Bldg., ALR 
i ie ees ath: wha Bea Professional Bldg., yp. | 
I i cle i 1000 W. Grace St., ALR 
Miccer, Ciirton M..................Stuart Circle Hospital, OALR 
ROANOKE 
I SRG 655s sink wanlndeeh ewe ehuine Mt. Trust Bldg.,. OALR 
a oe i Seal 711 S. Jefferson St., ALR 
HAMLIN, F. EvGene.................Shenandoah Life Bldg., ALR 
Younc, Cuares A..................Shenandoah Life Bldg., Op. 







UNIVERSITY 
WooDWARD, FLETCHER DRUMMOND................. 30x 162, ALR 






WINCHESTER 


I: a has oe be eee 105 N. Braddock St., 0ALR 







WASHINGTON 


ABERDEEN 
a a i ag shies ei 609 Becker Bldg., OALR 


BELLINGHAM 
dg., ALR 

















~ 


=. Bell. Natl. Bank Bld; 
Van Kirk, FRANK J........... Bellingham Natl. Bank Bldg., OALR 
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SEATTLE 
ADAMS, FRI Se ee Roosevelt Clinic, 1114 Boylston Ave., 
ee | So, 1431 Medical-Dental Bldg., 
OR ASI Oe Ns sd yk Ke aa hele bs 1008 Cobb Bldg., 


DOWLING, 


Harter, JOHN Howarp.. 


HoFFMAN, 


SEELYE, W. ke 2 
H. te ee che ha macil a .......S8eabord Bldg 


320 Stimson Bldg., 


STILLSON, 


WURDEMANN: FA. Wiis chs cces cus 


:, PRR icer ree etkeeree Virginia Mason Hospital Bldg 


Wea Bscbestncsan 


SPOKANE 


eT Te eee CU 
817 Summit Ave., 
1215 Fourth Ave., 
.. OALR 
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OALR 
Op. 
OALR 


6, OALR 


ALR 
( )p. 
OALR 


Op. 


Copp, ALPHONSO N... oe Paulsen Med. & Dental Bldg., ALR 

eis oie due kaa Paulsen Med. & Dental Bldg. ,OALR 
Smite, Carroutt L............. Paulsen Med. & Dental Bldg., OALR 
Me RGO HS Pie cans, Hk sin hese oe Paulsen Med. & Dental Bldg., OALR 
weaent, ©. Ai, Miiccccis ..404 Paulsen Med. & Dental Bldg..OALR 

TACOMA 

CamMEron, Wm. G........ ......1404 Puget Sd. Bank Bldg., OALR 
PF, Oca tcaceaksea sede keke bas cane W: ashington Bldg., OALR 
CE ae Wise sk Sg dad ste eb gis eee 1616 Washington Bldg.,. OALR 
WhHueEeter, Ernest C...... . Townsend Bldg., OALR 


GOWER; GBOBGE ROBERT «icc ik dceeeewesdede 306 Baker Bldg., 
WEST VIRGINIA 
FAIRMONT 
SOG, The Wis see vase eikentionaeiones a American Bldg., 
HUNTINGTON 
MoorRE, ; 2 W rT a eT ee oe ee ea ee eo 1050 Fifth \ve 
MORGANTOWN 
) 269 High St 


Wrtte, ¢ 


FAWCETT, 


OEE, PRON TROND. a inec és sc dee nannesus 


Pomaeweme, Th. Aveo sc cicc ce csices Wheeling Bk. & Trust Bldg., 
LUBAK, MATTHEW F.... ooo. coc x Citizens Mutual Trust Bldg., 
WISCONSIN 
APPLETON 
a a, ey, tee ee 108 W. College Ave., 
a Ser eee ar 112 W. College Ave., 


PAYNE, A. 


Fotsom, W. 


WALLA WALLA 


EAU CLAIRE 
EPC eT See roe Pree 402) S. 


Mn oe ee panes 11 N. Main St., 


Jarston St.., 


ALR 


OALR 


. OALR 


t., OALK 


‘t.. OALR 
ic, ODALR 


OALR 
OALR 


OALR 
OALR 


OALR 


OALR 
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GREEN BAY 





[Wis.] 


SE TE Mtb cnewaednonses ad cdeeeere’ Cady-Land Bldg., OALR 
BN ag Ba pans acdkiard, Me wea aw Bellin Bldg., OALR 
JANESVILLE 
Pemrer, AUBREY H..................500 W. Milwaukee St., OALR 
KENOSHA 
eee TE, Ws cb ont kdadcavatsarexeesncoeee Eee Ae. COALS 
LA CROSSE 
2.  Battctcterdacvesncges 201 State Bank Bldg., OALR 
DovuGias, FREDERICK ALEXANDER.......: 303 State Bank Bldg., OALR 
MeGPrM. FF Sicickkccdscivnvacwsconsne cece ee Dame Bae., VALE 


MADISON 


Rs canted a kee kee ee 224 W. Washington Ave 


MANITOWOC 


ANDREWS, M. P..................Manitowoc Sav. Bk. Bldg.. 


MARINETTE 


ES Re Se Pere Pere ry here er 1703 Main St., 


MARSHFIELD 


Ce, Bee TURN 6 os ccna kd cetewasaan Marshfield Clinic, 
MILWAUKEE 

a ey ee ae 120 E. Wisconsin Ave., 
DGACK, INEESON DATEES.«. ic ccsccscass 120 . Wisconsin Ave.., 
E,W eo ca cin baa dee balan 110 E. Wisconsin Ave., 
Me Ua 6s is eaice wake ¥ Xs kina eek ean 309 Goldsmith Bldg.., 
I MS Mea og dt ereig ly wig 120 FE. Wisconsin Ave.., 
Pramoneme. Ff. PIRRMORT. .. . 2.6. ccccess 120 FE. Wisconsin Ave., 
HEER, HARRY J ee ee ee ee ee eee ee ee 2 44 Wisconsin Ave.. 
SE a ee a ee 120 FE. Wisconsin Ave., 
I eh ok gy a iv wean 141 EF. Wisconsin Ave., 
Marks, JULIAN BARNEFTT........... 402 First Natl. Bk. Bldg., 
SS rere ree 221 Wisconsin Ave.. W 

ES ae 2 SF re od es gare age eh 331 Grove St. 
OE Ee ey errs eee 407 Wells Bldg.., 
RTE TEAR OUE Bing vccac coc eee ch ce ewe et 309 Goldsmith Bldg.., 





) 


a ery are 435 Baker Blk 





OR Te ss cw aa hing i Shae es eee 1005 N. &th St., 
SUPERIOR 

Hovpkr, A. _¢ EE ae ee a ene Ree” BOER Board of Trade Bldg. 

ae a, 407 Board of Trade Bldg.., 

I, Te i a a a lke od Board of Trade Bldg., 
WAUSAU 


Somumant,, FIGRMAN TT... ..cccccccccccccccsce Mn Lnird St.. 


OALR 


. ALR 


OALR 





OALK 


) 
p- 


( 
Op. 
OALI 
OALKR 
ALR 
Op. 
OALKR 
OOALR 


{LR 


ALR 


.OALR 


OALR 
OALR 
OALR 
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WYOMING 


CHEYENNE 
oe a eee eT eee ee eee 408 Hynds Bl 


sldg., OALR 
SU, Ge: Bingen acne ¥ceseeascncames 408 Hynds Bld 


s 


g., OALR 


AFRICA 
NATAL 


DURBAN 


Somueen, LAMMEAM: «acs ca scndes Britannia Bldg., West St., 


CANADA 
ALBERTA 


EDMONTON 
Baown, W. PARGLR. .. 6c. ccc ccecses Bank of Montreal Bldg., OALR 


BRITISH COLUMBIA 


VANCOUVER 


ee. Te Ms didi cee dhekanennvans ...414 Birks Bldg.. OALR 


mevs, MORTON J.....4655. eet ee 100 Jones Block, OALR 
MANITOBA 


BRANDON 


MeDiaswip: H. OcIVER: .....%.. ..eeeee- 35 Clement Blk.,. OALR 
AEW BRUNSWICK 


ST. JOHN 
NOE, Bas. Bk: Wek seve cess teeianies 42 Coburg St., OALR 


NOVA SCOTIA 


HALIFAX 
CUNRINGGSM..AUEAN Be x. scons cceiswdvs 200 Barrington St., OALR 

ONTARIO 

HAMILTON 


CM | ee eee ea ee 317 Main-St., F.,. OALR 
PreCramicawm. FP oe ces te ciie decstaake 152 James St., S., OALR 


— 


WELLAND 
BrRiaAnt, Tuomas Ernest, Colbeck Clinic Bldg., 23 Division St., ALR 


OTTAWA 
PRASER, W. G........0000cc0scesseeee.s. Medio’ Arts Bide. OALR 
PETERBOROUGH 
BUCHANAN, NORMAN D............cccccccces 479 Water St.,. OALR 
TORONTO 
Davies, T. A... ... ccc cece cee eceeee ss 378 Sherborne St.. OALR 

ey ae ge nr Medical Arts Bldg., ALR 


ig, Mis. WER eines Oe wd KA dln wed Oe ed ha Ce 160 Bloor St., W., Op. 
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Holland, Scot., 


ee re errr Medical Arts Bldg., 
McFarLANE, MuRRAY 190 Bloor St., E., 


McKe tvey, A. 160 Bloor St., W.., 
ee vhs baa ke eae 184 Bloor St., 
30 Avenue Rd., 


Rispon, E. F 
WriGcHTt, Water WALKER 143 College St., 


QUEBEC 


MONTREAL 


Bation, D. H 1471 Crescent St., 


Birkett, H. 
Bousovuet, pa ie Mis a cakkwesdedsaewae 26 Sherbrooke St., W., 


LASSALLE, ALBERT 3439 St. Denis St.. 
ES UR Se ere | ee 1501 Chescent St., 
McKee, S. HANForD 1528 Crescent St., 


Eng., 
Switz. | 
OALR 
OALR 
ALR 
OALR 
ALR 
Op. 


a a EE a la ee 1190 Mountain St., / 


oe ES ES re ere Medical Arts Bldg., / 
EO Cee TT eee Tere Tee 1410 Stanley St., 


ec os cinta a ae wean aeas 1496 Mountain St.., 
a i, reer re reer Medical Arts Bldg., 


RoseEnBauM, J 1396 St. Catherines St., W.. 
WHITE, ee eee rr ae 1610 Sherbrooke St., W.. 


CZECHO-SLOVAKIA 
PRAGUE 
PeOCmwie.. AMIOM. .. os occ dis dcccccacs Ferdinandstrasse, 10, 


ENGLAND 


LONDON 
148 Harley St., W. 1 
Eiiiott, Lt.-Covt. R. H., 54 Welbeck St., Cavendish 3 W. 
i i its ok cd inh le eu AS 35 Weymouth St., W. 


KIRKPATRICK, Lt.-CoLt. HENRY = 
Lawrorp, J. B 27 Weymouth St., Portland Pl., W. 


Lister, SiR Wit1.tAM T.............24 Devonshire Pl.. W. 1 
TiLLey, HeRBERT University College Hospital 
HOLLAND 
LEIDEN 


VAN DER Hoeve, Pror. J.................Rijnsburgerweg 6A 
J : g g 


SCOTLAND 
GLASGOW 
a a i 


SWITZERLAND 
ZURICH 


NAGAR, ProF. F Freiestrasse 20 
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